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Algebra and statistics 


Unit one : Factorization : 

* Factorizing trinomials. 

* Factorizing the perfect square trinomials. 

* Factorizing the difference of two squares. 

* Factorizing the sum and difference of 
two cubes. 

* Factorizing by grouping. 

* Factorizing by completing the square. 

* Solving quadratic equations in one 
variable algebraically. 


Unit two : Non-negative and negative 

integer powers in R : 

* Non-negative and negative integer 
powers in R 

* Rules of non - negative integer powers 
in R 

* Rules of negative integer powers in IR 

* Operations on integer powers. 


Unit three : Probability : 
* Probability. 


Geometry 


Unit four : Areas : 

* Equality of the areas of two 
parallelograms. 
(Theorem (1) and its corollaries) 

* Equality of the areas of two triangles. 
(Theorem (2) and its corollaries » theorem (3)) 

* Areas of some geometric figures. 


Unit five : Similarity , converse of 
Pythagoras' theorem and Euclidean 
theorem : 


* Similarity. 

* Converse of Pythagoras' theorem. 
* Projections. 

* Euclidean theorem. 


Follow Unit Five : 
* Classifying triangles according to 
their angles. 


General exercises 


First Algebra and Statistics 


UNIT 


UNIT 


3 


Factorization. 


Non-negative and 
negative integer 
powers in R 


Probability. 


(4: 
НЭГ 


Second 


UNIT 


UNIT 


Areas. 


Similarity, converse 
of Pythagoras' 
theorem and 
Euclidean theorem 


Algebra and 
Statistics 


First 


Factorization 


= 
- 


Lessons of the unit : 


REVISION On factorization by taking out the 
highest common factor (H.C.F.) 


Lesson One Factorizing quadratic trinomial 
intheform:Xx^-bx-4c 


Lesson Two Factorizing quadratic trinomial in the 
form:a x^ * bx + c. wherea + + 1 


Lesson Three Factorizing the perfect square 
trinomials. 


Lesson Four Factorizing the difference of 
two squares 


LessonFive Factorizing the sum and 
difference of two cubes. 


LessonSix  Factorizing by grouping. 


Lesson Seven Factorizing by completing the square. 


Lessoneight Solving quadratic equations in one 
variable algebraically. 


Lessonnine Applications on solving quadratic 
equations in one variable algebraically. 


Unit Objectives : By the end of this unit, student should be able to 


recognize the concept of factorizing the algebraic expression. 
» factorize a trinomial perfectly. 

· recognize the perfect square trinomial. 

» factorize the perfect square trinomial perfectly. 

» factorize the difference of two squares perfectly. 

· use the difference of two squares to facilitate finding the results of some mathematical operations. 
» factorize the sum and difference of two cubes perfectly 

» factorize by grouping. 

· factorize by completing the square. 

use factorization to solve a quadratic equation in one variable. 
· use equations to solve some word problems. 


Revision factorization by taking out 


the highest common factor (H.C.F.) 


T Remember that 


* Factorizing any number means to write it as a product of two factors or more. 
For example: 16) 1х 16 or 16)= 2х8 ог 16) z-2x-8 
ог16)=4 х4 ог 16)=2 x2x4 or 16)=2 х2х2х2 
* Also factorizing the algebraic expression means to write it as a product of two factors 
or more. 


How to factorize an expression by taking out the (H.C.F.) : — 


a Determine the H.C.F. of the terms of the algebraic expression. 
9 Put the Н.С.Е. out of two arcs. 


(3) Divide each term of the algebraic expression by the H.C.F. and put the quotients inside 
the arcs. 


Example Kl Factorize each of the following by taking out the highest common 


factor : 
1 5a+15b EIOxy-Sxz 
Ш12Хх7-4Ху Шїх“у-2ху”-ху 
© в 
Solution 1 ~ HCF.-5 2. 5а+ 156= 5 (2+3) 
~] -Ф-”-Ө- 
2 -НСЕ=2х 10 Ху-8 Х2=2 Х(5у-42) 
3 -НСБ-4Х 12Х2-4Ху-4Х(3Х-у) 
4-HCR=Xy 23 х2у+2 Ху- Ху= Ху(3Х+2у-1) 


Revision Л 


Example H If a (X+ y) - b (X+ y) = 18 and X + y 23 ; then find the value of : a — b 
Solution а (Х+у)-Ъ(Х+у) = 18 


2. (х + у) (a—b) = 18 «factorizing by taking out the Н.С.Е.» 


os X+y=3 Notice that : 
The H.C.F. may be 
^ 3(a-b)z 18 н . 
an algebraic expression. 
“a-b= E -6 
Another solution : 


"a(X*y)-b(X4y)218 
Substituting by X y 23: 
= 3a-3b=18 


“. 3(a—b)=18 «factorizing by taking out the H.C.F.» 


by yourself 


Factorize each of the following by taking out the highest common factor : 
(1) 3Х-21у (2) 2а +6а2-4а 
(3) зх2+15 х2+21 xy? (4) x-5 х2 +(х- 5) у> 


Now at 
all bookstores 
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Lesson 


Factorizing 
quadratic trinomial 


in the form : 
X -ЮХ-с 


The trinomial is an algebraic expression consisting of three terms. 


For example: each of the expressions : X^ + 6 X + 8 and X^ + 2 X- 8 is called a trinomial. 


Él vou know that : (Xx 32 (X 4 9 2 X2 46x48 


. Uu . ? 
and we notice from the expression X ^ + 6 X + 8 that : 


equals (+ 8) 
It is x? +6 X+ 
of (+ 2) 5 (+ 4) 


B you know that : (X-2) (X 44)2 X? 42 X-8 


and we notice from the expression X? +2 Х– 8 that: 


equals (— 8) 
It is x* +2 xX- 
of (-2) , (+ 4) 


The coefficient of X 
equals (+ 6) 


It is the sum 


of (+ 2) 5(+ 4) 


The coefficient of X 
equals (+ 2) 


It is the sum 


of (C2) 3 (+ 4) 


S 
Lesson One S 


i Factorizing the trinomial іп the form X? *b X + c 


To factorize the trinomial X? + 6 X +8 , do as follows : 


* Write two pairs of arcs (parentheses) to express the operation of multiplication as 
follows : ( )( ) 


* Factorize : X? to X x X and write them inside the is Gs B E dh Ox d RN 
The product = 8| The sum 


two parentheses as follows : (X )(x ) 

* Search for two numbers whose product is 8 and their +1,+8 +9 
sum is 6 performing some trials as in the opposite table -1»-8 -9 
» you will get that the two numbers are <- +2) and. +4) -9,-4 -6 | 
»then write them inside the parentheses as: : + 2 ЕД. 5 4 6 ; 
(X + 2) (X * 4) Е 

То factorize the trinomial X? + 2 X — 8 , do as follows : 

* Factorize X? to X x X ) 2222222] 

* Search for two numbers whose product is (— 8) The product 22 -8 The sum. 
and their sum is (+ 2) performing some trials as -h«8 +7 | 
in the opposite table › you will get that the two -1)-8 my, | 

» -2) 4: 55 шир € cx c 

numbers аге. — 2 an + 4) (22,14) G 2: 


Generally | 
Factorizing the trinomial which is in the form : X! «bX kein wie алаан: 
. of two factors such that : 
_ © The first term in each factor is X 
| * The two other terms in the two factors are two numbers whose product is c which is the last | 
term in the trinomial and their sum is b which is the coefficient of X in the trinomial. 


А Examples for factorizing the trinomial in the form : X? + b X + c 


To factorize the expression : х1-5Х-6 — Notice that : 

Search for two Mem: 8... өш * The product is positive 
whose product =. + 6 | | and their sum = (+5) and the sum is positive. 
you will get that the two numbers are : 92) and | m 2. The two numbers are 


positive together. 


1 


UNIT 


Notice that : 
"г The product is positive 
and the sum is negative 
-. The two numbers are 
negative together. 


To factorize the expression : X? - 5 X +6 


Search for two ширний 2 


Notice that : 
To factorize the expression : X? +5 X - 6 “2 The product is negative 
Search for two numbers : 7. The two numbers have 
— . different signs 
whose product = – 6 ‘and their sum = + 5 | -: The sum is positive 
2. The great number 
numerically is positive 
and the other is negative. 


you will get that the two numbers are А 6) апа: Ж 1 


То factorize the expression : X? - 5 Х– 6 


Notice that : 

* The product is negative 

^. The two numbers have 
different signs. 

* The sum is negative 

2. The great number 

numerically is negative 

and the other is positive. 


Search for two numen: : 


whose product - f. - -6| ‘апа their sum = i- m 


you will get that the two numbers are | C6) and | +0) 


From the previous examples , notice that : 
When you factorize the trinomial : X? + b X + сіп the form (X + L ) (X + m) »then : 


1 Ifcis positive i.e. The product of the two numbers is positive 
» then / and m have the same sign as b 


2 Ifcisnegative i.e. Тһе product of the two numbers is negative 


» then l and m have different signs such that the great one (numerically) has the same 
sign as b 


Before factorizing the trinomial , you must do the following : 


* Arrange the terms of the expression descendingly or ascendingly according to the 
indices (exponents) of one of the given algebraic symbols. It is better to be descending. 


* Take out the H.C.F. of the terms of the expression. 
* Perform operations included in arcs and simplify the algebraic expression. 


2-5 
Lesson One Л 


Example Factorize each of the following : 
Ш x*+56-15X х! -Ху-12у 
3 За? +9а2– 120а 4 т(т+ 7) – 18 
ф х"-3х7у-10у” 


Solution 1 Arrange the terms of the expression descendingly according to the 
powers of X before factorizing. . : 
, Х1456-15Х-Х2-15Х-56 You can check 
-(Х-7)(Х-8) your solution 
2 2 by multiplying 
2 x^-xy-12y^z(X-3y) (Х+4у) 


the two factors 


3 Take out the H.C.F. of the terms of the to get the main 
expression. 


expression before factorizing 
"Н.С.Е. =3а 
3а? +9 а2 – 120 a =3 a (a? + 3 a — 40) 2 3 a (a + 8) (a 5) 
4 At first remove arcs before factorizing. 
лт (+ 7) – 18 =т2+7 m- 18 = (m +9) (m - 2) 
5 x*-3x?y-10y! 2 (x?-5y) (x? « 2y) 
(Notice that : х“ is factorized to be X? x X?) 


7 Factorize each of the following : 


[I] Xx^i TX 10 (2) x? sexys ey 
(3) -30 x?413 x (4) 3х2-48-18Х 


Example Find the values of b which make each of the following expressions can 
be factorized : 
Ex?^rbx-10 2 x?«bx- 12 


Solution 1 To make the expression : X? + b X + 10 can be factorized » b should be 
the sum of two numbers whose product = 10 
(Notice that the two numbers have the same sign because their product 
is positive) 
Therefore you search for the pairs of numbers whose product of each = 10 


UNIT 
== 


Then you get the sum of numbers of each pair to get : 11 »— 11 37 »— 7 
which are the possible values of b 


2 To make the expression : X? + b X— 12 can be factorized » b should be 
the sum of two numbers whose product = — 12 
(Notice that the two numbers have different signs because their product is 
negative) 
Therefore you search for the pairs of numbers such that the product of 
each two numbers = — 12 • then you get : 


Then you get the sum of numbers of each pair to get : 
—11 5115-4545 – 1, I which are the possible values of b 


Example Find a positive value and a negative value for the number c such that 
the expression : X? — 6 X + c can be factorized. 


Solution *To find a positive value for c 
You search for two negative numbers whose sum is — 6 » then c is their 
product as : - 2 and - 4 
“ C=-2x-4=8 (There are other solutions) 
* To find a negative value for c 
You search for two numbers having different signs such that their sum is 
-6 » then с is their product as: - 8 52 »thenc=—8 x 2 = – 16 


(There are other solutions) 


2 Choose the correct answer from those given : 
(1) If the expression : X? + k X — 16 is factorizable 
s then К could be equal to e 


(a) - 8 (b) - 6 (c) 8 (d) 10 
(2) If the expression : X? - 2 X + c is factorizable 5 then c could be equal to -+ 
(a) 8 


(b) 4 (c) - 2 (4)-3 


2 NJ 


Factorizing 
quadratic trinomial 
in the form : 


S 


ax’+b X+c 
where a $ + 1 


— To factorize the trinomial : a X? + b X + c where (a # + 1) , do as follows : | 


Step (1) | Factorize a X ^ into two factors « t X » m X » and write them ( lx ) 
inside two parentheses as shown in the opposite figure. (mX ) 


Step (2) Factorize the last term in the trinomial (c) into two factors «n sh» ( lx + n) 


and write them as shown in the previous parentheses. (mX +h) 


Step (3) Find «The product of extremes (outer terms) + the product of means (inner terms)» 


If the sum equals the middle term in the trinomial » ( lx +n) 
then the factorization is true. “Зу 
If not » then the factorization is false hence » you should try (mX +h) 


again to get the true factorization. 


————3 The previous method is called the method of scissors 


and here how to apply this method to factorize the expression : 3 X 2413 X4 12 


Step (1) | Factorize 3 X? into two factors: say 3X,X 


Step (2) | Factorize 12 (the last term) into two factors» say 


| ‘1512 | or 2,6 ог 


34 


Ww 


You ignore the negative factors because the coefficient of X is positive. 


15 


Step (3) 


Perform some trials till you reach : 


The product of extremes + the product of means 


- the middle term in the trinomial (13 X) 


Бас 12) 
(3Xx12)-(Xx1)237X 
z the middle term 
(False trial) Х 

Pas 

(3X x 6)+(Xx 2)=20X 
z the middle term 
(False trial) X 
Pas 

(3 Хх4) + (Хх 3) = 15 Х 
z the middle term 
(False trial) X 


( 


"e 
(X +1) 
3Хх 1) -4(Хх 12) -15Х 
х the middle term 
(False trial) ж 
xD 
(X +2) 
(3X x2)+(Xx6)=12X 
+ the middle term 
(False trial) Х 


3x *4) 
9. 
(3 Хх 3) + (Хх 4) = 13 Х 
= the middle term 
(True trial) ^ 


C 
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Ехатріе E Factorize : 14 X? 17 X4 5 


Solution 1 Factorize 14 маг into two factors. 


(because the coefficient of X is negative), say -15- "J i 
The following shows the different trials to factorize the. expression : 


14 Х2-17Х-5 


(Х -1) (X -5) Eo “52 - 
(а) (5) 
3 Find the sum of the product of extremes and the product of means as 


you did in the previous example, you will realize that the trial (c) is 
the true trial. 


nBE'HXxeSwOx-DOXx-5» 


* If the sign of the last term of the trinomial is positive » then the sign of the second term in 
each of the parentheses is the same as the sign of the middle term in the trinomial. 


* If the sign of the last term of the trinomial is negative » then the two signs of the second 
term in each of the parentheses are different. 


Example Factorize each of the following expressions : 
1 6a-274+52a 2 14Х2-11Ху-15у/ 
3 48X?- 112x?-20x 4 (10X+y)(X+y)-Ty? 


Solution 1 6a-27+5a?=5a?+6a-27 
=(5a—9) (a+ 3) 


reyo /gY(p i -oW oLa) alise) 17 | 


= 
:] 
е | 


2 14Х7-411 Кубу? 
=(7X+5Sy)(2X-3y) 


3 Notice that there is H.C.F. among the terms of the 
trinomial which is 4 X 
48 X93 +112 X? -20 X=4.X (12 X? -28 X —5) 
-4Х(6Х-1)(2Х-5) 


4 Remove the parentheses at first : 
00 Х+у) (Х+у)-7у2= 10 Х?2+11 Ху+у2-7у> 
=10 х2 +11 Ху-6у: 
= (5 Х-2у) (2Х+3у) 


Factorize each of the following perfectly : 
(1)35 4 7b «2 (2|5х2-6х-1 
(3112 х2-28 xy -5y? (4)6 x?- x- 12 


Factorizing the 
perfect square 
trinomials 


The perfect square trinomial 


If the trinomial is arranged ascendingly or descendingly according to the powers of one of its 


symbols » then this trinomial is called a perfect square trinomial if : 


The first term | The third term 


is a perfect square =2 х 1 first term x {third term is a perfect square 


(and it is always positive) | | (and it may be positive or negative) (and it is positive also) 
— — Е 


Ғог ехатріе: 


-------- 4 x* « + 9 
First term | Third term 
4x* | 9 | 
is a perfect square because | is a perfect square because | 
4l 2 
2 2 -2x 4X x Yo 4 
4 Х -(2x) | 9-3 
їе. 4Хх7- +9 isa perfect square trinomial. 
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UNIT 
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First term 
ox* 


is a perfect square because 


9x?=(3x)* 


Middle term 
-30Xy 


=-2 х 9x? х (25у? 


Third term 
25у? 


is a perfect square because 
25у? =(5у)? 


ie. 9х2-30 Ху+ asy is a perfect square trinomial. 


Example Show which of the following trinomials is a perfect square trinomial 


and which of them is not : 
1 4х2+44 Xy «121 y? 825x?-5x41 
3 16a*-24a-9 4 12b*-16b+4 


Solution 1 4x? - Q X)? (a perfect square) 


» 121 y? = (11 y) (a perfect square) 


3° 2х2 Хх 11 у= 44 Ху =the middle term. 
л. The trinomial : 4 X? + 44 X y + 121 y? is a perfect square trinomial. 
2 -:25 х2=(5 х)? »1=(1)" 
2х5 Хх 1 = 10 Х # the middle term. 
<. The trinomial : 25 X? — 5 X + 1 is not a perfect square. 


3 The trinomial : 16 a? — 24 a — 9 is not a perfect square because the third 


term is negative. 


4 The trinomial : 12 b? — 16 b + 4 is not a perfect square because the first 


term is not a perfect square. 


EJ 


i How to find a missing term in a perfect square trinomial 


C, 
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Example 


Solution 


TRY 


Complete by the missing term in each of the following trinomials to be 
a perfect square : 


B ЭРХЭР”"” +25 Ё 25х2_60х+--:..:.-.. 


m +12 Ху+9у> 


1 The middle term = + 2 xl I* term x1 3"Чегт 


=+2x49x? x 25=42x7Xx5=+70X 
(the middle term)” 

4 x the first term 

_ (60 xy _ 3600 х? _ 
4x25x? 10x? 


2 The third term = 


36 


(the middle term)? 
4 x the third term 


3 The first term - 


. Qxy! 14х2у 


=4x? 
4x9y? 36 y? 


y yourself Complete by the missing term in each of the following trinomials to be 


(1)4 y? ......... +25 БЯ” -12Х2-36 (3) 25 a? — 30 ab ........ 


i Factorizing the perfect square trinomial 


* Factorizing the trinomial means to write it as a product of two factors (or more). 


UNIT 


* Factorizing the perfect square trinomial means to write it as a product of two equal factors 
(i.e. The square of one of its two equal factors). 


If the trinomial is a perfect square arranged descendingly or ascendingly according to 
the powers of one of its symbols » then we can factorize it to be in the form : 


Notice that : The sign between the two terms inside the parentheses is the same sign of the 
middle term in the trinomial. 


Example Factorize each of the following trinomials : 


1 25a°+20a+4 3 16Х7-24Х-9 
4 z 2 Д. 241 59 

3 25а -90а:5-815 4 g X +2 Х+4 

5 18Х2-48Х-32 6 28x-49X"-4 


Solution After checking that each of the trinomials is a perfect square » we can 


factorize directly as follows : 


1 2522 «20a &4- (A252 [4 J 26a 2) 
2 16X?-24 x «9 - (41632 -[9 =4 x-3? 
25 a^ — 90 a? b 81 b? -((2545-(8:57) -6542-952 


2 
2 
4 1ү2,1 Aa. Liats FELT «LE 4 
зазря (П) (15-89) 


5 18 X2-48 X4 3222 (9 X? -24 Х+ 16) Notice that : 
The Н.С.Е. should be taken 


22 (4 9x?- 416 T out before factorization. 


22(3x-4y 


w 


C 
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628Х-49Х2-4--49Х2-28Х-4 Notice that : 


-49 X? -28 X-4 
is not a perfect square 

while 49 X? —28 Х+4 
is a perfect square. 


--(49Х2-28Х-4) 
=-(7 Х- 2)? 


| by yourself 


2 Factorize each of the following : 


(1) 16 m? 4 56 т+ 49 
(3) 2х2+4ху+2у2 


(2) 25a? -30a49 
(4) sox?-20 xy«2y? 


Exa mple Use factorization to facilitate getting the value of each of the following : 


1 (55? +2 х 55 х 45 + (45 2 (3127 -2 x 312 x 311 + (311)? 


1 (55)? + 2 х 55 х 45 + (45? = (16557 «10457 y 
= (55 + 45)> = (100)? = 10000 
2 (312? -2x312x311 + G11? = (4 G2» - Tan» y 


-(312-311? 2 12 =1 


Solution 


TRY 


by yourself 


3 Use factorization to facilitate getting the value of each of the following : 


(1) (38)? -2 x 38 x 28 + (28)? (2) (14? +2 х 14 x 16 + (16? 


23] 


Lesson 


Factorizing 


the difference 
of two squares 


7? э ч " 4 А » в! 8! 
You know that : (a + b) (a — b) =a — b^ » therefore factorizing the expression a^ - b“ 
"en 
IS : a^—b^ = (a+b) (a-b) 


1 L — L =" 


Y Y Y 
The difference the sum the difference 

i.e. oftwosquares = ofthetwo x ofthe two 

of two quantities quantities quantities 

Example Factorize each of the following : 

E x*325 2x?-9, 
24 2 4 
3 49 X | 4 9 qum 4 


| 


яг... 
ке; 
5 
+ 
> он 
Rl 
иш 
Ф|- 
йг 
| 
шэг 
3-|-- 
11 
22|— 
-— 
-2|-- 
a9|— 
һ|— 


Example Й Factorize each of the following : 
ESx*-—1 8 7-8 


x Ё 16x*'—381 


3 
z : 


28 


S 
Lesson Four El 


Solution 12x?.18-2(x?-9)-2(X-3) (X43) 
2 x?-64x-2x(xX?!-64)2 X(X-8) (Х+ 8) 
1 (2 52 l(w2 дү-4 гү. 
3 4 X°-2= 5 (X*-4) = 5 (X-2) (X 42) 
4 16х81 =(4Х2+9) (4Х2-9) = (AX? 49) 2 X-3) 2 X ^3) 


Example Choose the correct answer from the given ones : 


1 IfX+y=6 , X-yz23;then x?- y? = DEDOS 


(a) 27 (b) 18 (c) 9 (d) 3 
2 If X? «az (X-4) (X 44) , ћепа= ------.--. 
(a) 16 (b) 4 (c) 2 (d) – 16 


3 1Х7-у7-24 , Х+у=4,ћепХ-у= e 
(a) 28 (b) 20 (c) 8 (d) 6 
4 If5x?-5y?z275 , Х-у=3 then X+ y = 
(a) 3 (b) 5 (c) 25 (d) 100 
5 Ifat+b=5 » а-Ь=3 thenb?- a? =- 
(a) 15 (5)-15 (c) 2 (4)-2 


Solution 1 (b) 
The reason : X? - y? = (X + y) (X-y)=6x3=18 


2 (d) 
The reason : `` (X-4) (X44) 2 X? - 16 
^ X*+a=X?-16 “a= 16 

3 (d) 
The reason : : X? - y? =(X+y) (X- y) 4 24=4(X-y) 
2 X-y= 44 26 

4 (b) 
Thereason: 5 X?-5y? = 75 15 (х? у?) =75 
75 (X—-y) (Х+у) = 75 
9° X-y=3 S383 OC Ey = 75 
л 15 (Х+у) = 75 5 Х+у= 1 = 


о етра - ou olak) раба о 25 | 


UNIT 
weak 


5 (b) 
The reason : : b? — a” = (b — a) (b +a) 
9 a-b=3 “ b-a=-3 
^b -а2=-3х5=- 15 


Example Factorize each of the following : 
1 25a? (2a- b)- 16 (2a- b) 2 (X4 yyf-9 


Solution 1 55205 p) 160a. b) Qa-b) 0542-16) 
-(2а-5)(5а-4)(5а-4) 
2 (X+y)?-9=[(X+y) +3] [(X+y)-3] =(Х+у+3) (х+у-3) 


1 Factorize each of the following : 


(1) x? — 16 (2)4a? -25 p? 


(3]18 x?-50 y? (4]16 X? (x «y - y? (x * y) 


»y yourself 


Example Use factorization to get the value of each of the following easily : 
1 Q5?- (15)2 2 (1.6 - (14? 


3 (99? – | 4 52x48 


Solution ; (os? (15)? = (25 — 15) (25 + 15) = 10 x 40 = 400 
2 (1.6)? - (1.4)? = (1.6 - 1.4) (1.6 +14) =02x3=06 
3 (99)? — 1 = (99 + 1) (99 — 1) = 100 x 98 = 9800 
4 52x48 = (50 + 2) (50 - 2) = (50)? – (2)? = 2500 – 4 = 2496 


TRY 


2 Use factorization to get the value of each of the following easily : 
(1)075)2 - (25) (2]31 x 29 


(26 


Factorizing 


the sum 
and difference 
of two cubes 


LI Factorizing the sum of two cubes 


* You know that : 
(a + b) (a? - ab + b?) = a (a? — ab + b?) + b (a? — ab + b?) 


= а? —a?b+ab? +a b-ab? +b = à) +b? 


The expression : а? +) b? is the sum of the two cubes а? and b? 


Generally 
opposite sign 
same sign 

Ab =(a@b) (a? © ab + b?) 

— | 8 нт! LJ Wm У 
Е NN = 

The sum First the Fi the 
"A of ће two |_ x square ~ -i q Square 
“| cubes of two |. econ d of Цаг d ^ of the 
quantities first second 


For example: X? +8 = X? 4222 (x 2) (Х2- Xx 24 22) 
-(X42)(X?-2 X44) 


- 
21 
нэ! 


| Зесоп | Factorizing the difference between two cubes 


* You know that : 
(a — b) (a? + ab b?) = a (a? + ab + b°) — b (a? + ab b?) 
=a’ +a” b + ab’ -2 b—ab*-b’ za! -b° 
The expression : a? /— b? is the difference between the two cubes a? and b? 


Generally 
opposite sign 


The difference 
between the two 
cubes of two 
quantities 


For example: X? -27 = X? - 3? 
-(Х-3)(х1-Хх3-32) 
-(X-3)(X?43X49) 
Example Ч Factorize each of the following perfectly : 
| 18x?«125 | 2 27а? -b 3 PEE 


| 4 a6—64 b? 5 40x^-5x 


Solution 1 8x?«125- (2х) + (5) -Qx«5) (Q9? -5x2x« 5) 
-(2X45)(4x?-10 X25) 
2 27а? - = Ga? -b° - Ga-b) (Ga +3axb+b?) 
= (3a- b) (9 à) 3 ab +2) 


-(2х» 1) (4х2-х» 1) 
4 аб — 64 b? = (а2) — (4 b)? = (a? — 4 b) ((a?)? + a? x 4 b + (4 b) 
= (a? — 4 b) (af +4 à? b + 16 b?) 


6 (Х+у) + х? 


3 sé b=@x+(4)=(2x+4)(20?-2xx4+(4)) 


Lesson Five E] 


$40x*-5x-5X(8X?-1) (taking out the Н.С.Е) 
-5xQx-Dax?e2X41) 
6 (x+y +X’ = (x+y) x) (oy? xoc x?) 
-QXe-y(x?«2xyey -x?-xyex*? 
= (2 Х+у)(Х2+ Ху+у?) 


Ехатріе Complete the following : 
1 If(X-3) (2+3 +9) 2 X?- ks thenkz =- 


2 ЕХ? 125 = (X + a) (X? +5 X+ 25) sthenaz =- 
3 If X? - y? = 63 | X4y29 jen X?- Ху+у? =. SE 
4 If à 4b? 221 ,а2 аЬ +b? =7 , thena bz ---....-.. 


5 If X-yz4 » х2 + Ху+у2 = 12 sthen2x?-2y'= — 


Solution |. (Х-3)(Х2-3Х-9)-Х7-27  |-ks-27 


2-Х7-125-(Х-5/(Х2-5Х-25) |. а=-5 | 


3 Ху -(Х-у)(х2-Ху-у?) 


л 63 =9(X?-Xy+y’) хХх2-Хужу!-83-7 
4 та +b? = (a + b) (a? — ab + b?) 
:21-(а-5)х7 ла+ь= 21 =3 


Ш 2x? -2y =2(x* -y)=2(X=y) (C7 + Ky +y") 


22x4x12296 


Factorize each of the following perfectly : 
(1) x? 4 64 121857-2) 
(3) 2х7-16 (4) 54 x*-2xy? 


ES 

z] 

= 

Exa mple E Factorize the following perfectly : X^ — 64 y^ 


Solution х6 64 yé-(X?48y9)(X?-8y)) (difference between two squares) 
-(X«2y) (xX?-2xy«4y) (x-2y) (X? 42 Ху+4у2) 


(the sum and difference between two cubes) 


If you factorize the expression : X5 — 64 уб as a difference between two cubes at first » 


then it is difficult to carry out the factorization perfectly » therefore you should perform 
the factorization as a difference between two squares at first. 


Example НХ-у-6 » Х2-у2=12 , X? « Xy «y -28 


» find the value of : X^ — y? 


Solution .. x?-y?=12 л (X+y)(X-y)=12 


vXtTyzÓ ^ 6(X-y)212 
| 2.Х-уг2 


ХЗу =(X-y) (Х2+ Ху+у2) =2 х 28 = 56 


Lesson 


Factorizing 
by grouping 


The algebraic expression consisting of four terms can be factorized by one of the 
following two methods : 


| The first method 


The algebraic expression consisting of four terms is divided into two expressions each of 
them consisting of two terms » such that you can find a common factor between the two 
terms » as shown in the following examples. 


Example 


Solution 


Example Н 


Solution 


Factorize:aX+ay+bX+by 


aX+ay+bX+by=(aX+ay)+(bX+b у) (associative) 


=a(X+y)+b(X+y) = (Х+у) (a+b) 
Another solution : 


aX+ay+bX+by=(aX+bX)+(ay+by) (commutative and associative) 
=X(a+b)+y(at+b) = (а+ 0) (X * y) 
Factorize : 2a? 2b « aàb- 4а 


If you divide the expression as follows : 
2a^-2b-«ab-4az2 (2a? -2b) + (а 4а) 2 2 (à? — b) +a (b - 4) 

» then you notice that there is no common factors between 2 (a? — b) and 

a (b — 4) » then you should regroup the main expression by another way as 


follows : 
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UNIT 
a | 


Example 


Solution 


2a^-2b«ab-4a-(2 a -ар)-(-25-4 a) (commutative and associative) 
ша(2а-5)-2(0-2а) 


za(2a-b)-2(2a-b)Noticethat:b--2az2a- b 


You notice that there is a common factor which is (2 a + b) » then you 
complete factorization by taking out the common factor to be 


2a*-2b+ab-—4a=(2a+b) (а 2) 


The more you train » the easier you select the proper grouping 


Factorize each of the following : 

Шх”-3х7-27-9х Вх"-4у”-5Х-10у 

1 x*-3x*427-9x5s(X?-3x)4(7-9x) 
-X?^(x-3)49(-X) Notice that: 3- X 2 - (X-3) 
= X?(x-3)-9(x-3) 
= (X - 3) (X? — 9) Notice that : X? -9 2 (X - 3) (X 3) 


-(Х-3)(Х-3)(Х-3) 
= (X— 3) (X+3) 


Another solution : 


x?-3x?427-9x2z(x?«27) +(-3 X7-9X) 
=(X+3)(X7-3X+9)-3 X(X+3) 
-(0143)(Х7-333159-33) 
= (X43) (X5 - 6 X4 9) Notice that: Х2-6Х-9 -(Х-3у 
=(X + 3)(x-3) 

2 x?-4y!-5x«10yz(x?-4y)) + (-5 X 10 y) 


z(X-2y)(X42y)-5(X-2y) 
z(X-2y)(X42y-5) 


Lesson Six S 


Example EJ Factorize 1220 -8x^« 18x?y- 12xy 


solution Notice that 2 X is a common factor among the terms of the expression » 
therefore start firstly by taking out the Н.С.Е. , then divide the expression 
as follows : 

13xX^—83*4 18 X*y—19 Xy 

-2Х(6Х2-4Х-9Ху-6у) (taking out the H.C.F.) 
-2Х|(6Х2-4Х)-09Ху-6у) 
-2Х12Х(3Х-2)-3у(3Х-2)|-2Х(3Х-2)(2Х-3у) 


1 Factorize each of the following : 
(1) 5b+Xa+5a+Xb [2] x?..x*.—9 4-9 


ey 454-5 


i The second method 


The algebraic expression consisting of four terms is divided into a trinomial 


(must be perfect square) and a monomial (must be perfect square also) » such that the main 
expression should be factorized as a difference between two squares » and the following 
example shows that. 


Example Factorize each of the following : 
В х!-10Ху-25У7-36 2 x?«9y?-25«6Xy 


Solution 1 x?-10xy«25y?-36- (x?- 10 Xy +25 y)) -36 
=(X-5 y} - (6) 
=(X-Sy-6)(X-Sy+6) 

2 х2+9у2-25 +6 Ху=(Х2+6 Ху+9у2) – 25 

= (Х+3 у)? – (5) 
-(Х-Зу-5(Х-Зу-5) 


2 Factorize each of the following : 
(1)x?-2xy«y?-c (2116x?-a?46ab-9 b? 


ААС jx aol 33 | 


Lesson 


Factorizing 
by completing 
the square 


* You know that the perfect square trinomial has the following properties : 
1 The first term is a perfect square. 


2 The third term is a perfect square. 
3 The middle term = + 2 x ^l the firstterm х 1 the third term 


» and it is factorized in the form : 
( | the first term + | the third term) 


* There are some expressions which are not perfect squares but we can complete them to be 


written in the form of : 
a perfect square trinomial — a perfect square monomial 


» then we factorize them as a difference between two squares. 


This method is called : factorization by completing the square. 


* This method is used to factorize the expression that consists of at least two terms each of 
them is a perfect square and the power of the symbol in each of these two terms (if it exists) 


is 4 or its multiples. 
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Lesson Seven S 


The method of factorization by completing the square : 


[1] Add to the given expression twice the product of the two square roots of the two perfect 
square terms and subtract it again not to change the main expression. 


e Using the commutative and associative properties » rewrite the expression after ordering 
its terms to get the form : 


€) Factorize the resultant expression as a difference between two squares. 


O If it is possible » you should factorize the resultant expressions (resultant factors) in 
order that the factorization is perfect. 


The following examples show the previous steps. 


Example Factorize each of the following expressions : 
Lax*4,* 2 x*_16 
Solution : — 3 A ba av 
olutio 1 Add to the given expression : 2 x [4 x ху! Le.4x^y 
» then subtract it again in order not to change the main expression. 


sax ey's4Ax* e ye (Ax? y! -4 x? y’) 


=(4xX444x7y?+y4)-4.X7 y! (commutative and associative properties) 


A perfect square | _ | A perfect square 
trinomial monomial 


-Qx^«yy-Qxyy 
202 Жз y? -2 Ху) (2 Жр y? +2 Xy) (difference between two squares) 


2 ~ x8-16= (x* -4) (327 * 4) (difference between two squares) (1) 
» v (X* — 4) can be factorized as a difference between two squares as 
follows : X*-42 (xX?-2) (X? +2) (2) 


$8 с + 4) can be factorized by completing the square as follows : 


Add : 2 xl x х|4 i.e. 4 X^ 5 then subtract it again 


ЕЗ 


UNIT 
=} 


Example 


ЕЭ 


Solution 


AX*-42x*-4e4x?-Ax? 


NU 2 2 à; ЧР 
SIK FIK FAL- AX (commutative and associative properties) 


A perfect square |_| A perfect square 
trinomial monomial 


=(X?+2)?- (2X)? 2 (x? «2-220 (X? 4 2 220 


(difference between two squares) (3) 
From (1) »(2) and (3): 


4X * -16z(x* 2 (x*^«2((x*2x420^42x«2) 


Factorize each of the following : 

Dx*tex^y4y 2 x*-19x?*y? «9y* 

327x*-30x*35^«33" 

1 Add : 2 x [x ху! ie. 2 x^ y? then subtract it again 
уй o uxt*ax*ytay'2x*,. -2x?y! 

-(Х1-2Х2у -у)-(х2у”-2 Х2у) 
(commutative and associative properties) 

z(x*«2x?y e y* -x? y! 


A perfect square | | A perfect square | 
trinomial monomial 
= (х2 + у2)2 - (xy)? =(Х2+у2- xy (X? +y e xy) 


2 Add:2 хүх* xo y* i.e. 6 X? y? , then subtract it again 
5 x*-19x? y? 49 y^ 
2x*-19x?y!l.9y*.6X^y'-6x7y 
-(X*-6x?y 4954 (19x? y -6x? у>) 
z(X*-6x?^y!49y*-25x?y? 


A perfect square | | | A perfect square 
trinomial monomial 


= (X72 +3 у2)2- (5 Ху)? =(X?+3y?-5Xy)(X?+3y’+5Xy) 


c 
Lesson Seven Л 


3 «27x*-30x?y^«3y*23(9 x^- 10 x? y? + y*) 
The expression : 9 X^ — 10 X? y? + y* can be factorized by 
completing the square as follows : 
Add :2 x [9 x * x'[y*. і.е. 6 x? y? 5 then subtract it again 
59x*-10x? y? 4 ,y* 
=9 Х4_10 Х2у2+уќ+6х2у2-6х2у> 
z(90x*46x?y!«y5 + -10x?y^-6x? y?) 


2(9x*-«6x?y^«y*-16x? y? 


A perfect square | _ | A perfect square 
trinomial monomial 

=(3 х? +у2)2-(4 Ху)? = (3 х2 +у2-4Ху)(3х2+у2+4 Ху) 

=(3 Х2-4 Ху+у2) (3Х2+4Ху+у2) 

= (3 Х-у) (Х-у) G Xy) (Xy) 

127х430 X? y? +3 yt = 3 (3 Х-у) (X-y) (3 X y) (Х+у) 

Another solution : 2 2 

——— (9 Х° -y*) 

27 x* -30 X? ? « 3y* 3 (9 x^ 10 X? y? « y^) 
23(9x?-y5(x?- y) (x? -y?) 
=3(3 X-y)(3 X+y) (X-y) (X y) 


TRY 


by yourself 


Factorize each of the following perfectly : 


4x*«1 
(1) 


(2) x4 4 64 y^ (3)36 x^ 51 x? 4 25 


SUMMARY 


! To factorize an algebraic expression , do as follows 


KB Take ошенсе. if it exists. 


If the algebraic expression is formed from two terms only then the factorization will be 
difference between two squares or difference between two cubes or sum of two cubes or 
by completing the square. 

* The difference between two squares : X? — y? = (X — y) (X + y) 
* The difference between two cubes : X? oO у> z(X-y)(X А Ф Ху+ y) 
* The sum of two cubes : X? y? = (X +y) (X? O X y +y?) 

If the algebraic expression is formed from three terms (trinomial expression)» you should 

arrange the terms of the expression descendingly or ascendingly according to the powers of 


any symbol in it (It is better to arrange the expression descendingly). 
* There are two cases : 


First : The trinomial is a perfect square trinomial : that is 
if the middle term = + 2 x1 The first term x The third term 


Then the expression is factorized as follows : 


(1 The first term | The sign of the middle term W The third term y 


Second : The trinomial is not a perfect square » in this case it will be factorized 
as a trinomial by scissors method or by completing the square. 


If the algebraic expression is formed from 4 terms : then use the factorizing by grouping. 


i.e. Dividing the expression into two groups according to each problem. 


Answer the 
The factorization should be done general exercise 
on factorizing 
perfectly 
| ise. No factor in the result can be the algebraic 
| expressions in the 


factorized more. 


isis free part (1) 


EJ 


Lesson 


Solving quadratic 
equations in 
one variable 
algebraically 


X Remember that 


* The equation is a mathematical sentence consisting of one variable (or more) and 
including the equality relation. 


* The degree of the equation is the greatest power of the powers of its terms. 
For example: 


is an equation of the first degree in one variable X 
is an equation of the second degree in one variable X 


is an equation of the first degree in two variables X and у 


* Solving the equation means finding the values of the variable (unknown) which satisfy 
the equation » and each value of them is called "a root of the equation". 


-Definition 
Any equation can be written at the form : ax?+bX+c=0 » a#0isan equation 


of the second degree in one variable and is called "a quadratic equation". 


For example: 
X? «4 X- 12 = 0 is a quadratic equation in X 
:2y?5y = 10 is a quadratic equation in y 
*-4b?-9z0is a quadratic equation in b 
Notice that : Each of the previous equations is an equation of the second degree in one variable. 
39 | 


—Fact 
If a and b are two real numbers and a x b = zero » thena=0orb=0 


For example: 


ог3Х-5-0 ;the Х-3 


| Solving the quadratic equation in one variable 


To solve the quadratic equation in one variable , do as follows : 


Өр.“ the equation in the standard form : a X 2-0Х-с-0 


Ө Factorize the expression in the left hand side into two factors. 


© Use the previous fact to get the two roots of the equation. 


O Verify your answer by substituting by each value of X in the main equation. 


For example: 


To solve the equation X? + 4 X = 12 in R , do as follows : 

GB Put the equation in the standard form : a X? « b X «c 20 
1X2 44X=12  X*44X-12=0 

Factorize the expression in the left hand side into two factors : 
(X — 2) (X + 6) = 0 (factorizing a trinomial) 


Use the previous fact to get the two roots of the equation : 


E) Verify your answer by substituting by each value of X in the equation X? + 4 X = 12 
eAtX22: 5 Х2+4 Х=22+4х2=44+8 = 12 


ҮЛ 


Example 


Solution 


S 
Lesson Eight i 


Find in R the solution set of each of the following equations : 


1 Х2-5Х-6-0 22Х2-17Х-0 | 3 х2-6Х--9 
4 (Х+ 2)2= 25 5 x74+4=0 
1 -x?-5x-620 


-. (X — 6) (X - 1) = 0 (factorization of a trinomial) 


-EitherX-6-0;then Х=6 orX41-0 then X2-1. 
^ The SS. - (6 5-1} 


v2xXx*-7X20 <. ХОХ+7) =0 (НСЕ) 
л Either Х=0 | or2X+7=0 sthen2X=-7 
^ xl ^ The $8.2 (0. - 2] 
UX'-6Xe-Ó nXxX^-6x4920 
:(Х-3У-0 (perfect square trinomial) /.Х-3-:0 

4| Хөз| ^. The S.S. = {3} 

v (X+ 2)? = 25 2 Х14-4Х-4-25 


^ X?+4X-21=0 


7 (Х+ 7) (Х-– 3) = 0 (factorization of a trinomial) 


г BitherX+7=0sthen X--7 |  orX-3-0 then Х=3. 


^. The 5.5.= [- 7 53} 


Another solution : 


v (X42) = 25 л 000+ 22-25 =0 

Using factorization of the difference between two squares. 
(9+2 5) (Х+2 + 5) = 0 “. (X-3)(X+7)=0 

г Either X-3=0 then) X=3 огХ+7=0,ћеп X--7- 


^. The 5.5.= {3 ,- 7] 


Third solution : 


v (X4 2y =25 2 Х+2=+5 . Either X 4225 > then (x23 


MIN [pied - oW obal) jab gi 41 | 


UNIT 
wed 


5 The equation x7+4=0 (or x? =- 4) has no solution in R 


because there is no integer whose square is negative. 
^ The S.S. 2 2 


From the previous example » notice that the quadratic equation has at most two solutions 
(two roots). 


Example Find in R the S.S. of each of the following equations : 


1 (x-3) (Х+5) = 20 Ex- 2.7 


Solution 1 (Х- 3) (Х+ 5) = 20 5 х2+2 Х- 15 = 20 


Х2+2 Х- 35 =0 :(Х-5)(Х-7)-0 


2/186885:-45 .-1 — 

2 Multiplying the two sides by 2 X (L.C.M.) of denominators 
nXx2X-2 х2Х-4х2Х 
„2-4-7 Q X 1) 


.2x?-7x-420 Х 


(Х-4) 
(2Х-1)(Х-4)-0 


-. Either2 X4 120 5then2 X 2-1 sixs 


хТїе88.-1-494| 


TRY 


by yourself 


7 Find in R the S.S. of each of the following equations : 
(2) 4x? 225 (31Х(Х-1)-6 


(1)x?-5x=0 


It is possible in some cases to get a quadratic equation from factorizing a third or fourth 


degree equation in one variable ; in this case it is possible to solve the equation as in 
the following example. 


2-5 
Lesson Eight El 


Example Find in R the S.S. of each of the following equations : 


13x?-12x 2 x*-10x?49-20 
Solution 1 --3x3=12x :3Х7-12Х-0 
-3x(x?-4)20 (Н.СЕ) 


^. The 8.8.-410»2»-2) 
Notice that : The equation of the third degree has three solutions at most in R 


2  x^-10x?4920 


2.(Х 2. 1) (x c 9)-0 (factorization of a trinomial) 
л Either X?- 120 or X?-9=0 

s (X-1)(X+1)=0 “. (X-3)(X+3)=0 
1-120 sthen{ X21) 1.320 stten( X75) 
orXel-0^ten| X=-1] | orX+3=0-sthen X-—3. 


.. The S.S.= {1 »—153 »-3} 


Notice that : The equation of the fourth degree has four solutions at most in R 


2 Find in R the S.S. of each of the following equations : 
(1)x?-4x-0 (2)x*-13 x? «3620 


Lesson 


Applications on 
solving quadratic 
equations in 
one variable 
algebraically 


* To solve word problems in algebra » translate the sentences into symbols and algebraic expressions. 
The following table shows some examples for that : 


The sentence 


Half of a number 


Twice of a number 

Three times of a number 

Square of a number 

Twice of the square of a number 
Square of the twice of a number 


The additive inverse of a number 


The multiplicative inverse of 
(a number) (not equal to zero) 


Two numbers • one of them exceeds 
the other by 5 

or one of them is less than the other by 5 
or their difference = 5 


The sum of two numbers equals 5 


Two numbers » one of them is more 
than twice the other by 5 


_ The algebraic expression - 


X wd 
Е ad de 


• The first number = X 
* The second number = X + 5 


* The first number2 Х * The second number = 5 – X 


* The first number = X 
* The second number = 2 X + 5 


Lesson Nine E] 


* The first number = X 

Three consecutive integers * The second number = X + | 
* The third number = X + 2 
* The first number = X 
* The second number = X + 2 
* The third number = X + 4 


Three even (or odd) consecutive 


numbers 


Two numbers » the ratio between them * The first number 2 2 X 
18:2:3 * The second number = 3 X 
* His age after 4 years = X + 4 
The age of a man now is X years * His age 3 years ago = X - 3 
* The square of his age 6 years ago = (X — 6) 
* The width = X cm. » the length = (X + 5) cm. 
* Its perimeter = (X + X + 5) x 2 = (4 X + 10) ст. 
* Its area = X (X + 5) = (X? + 5 X) cm? 


A rectangle whose length exceeds its 
width by 5 cm. 


A square of side length = X cm. * Its perimeter = 4 X cm. * Its area = X? cm? 


Exa mple ü A positive integer whose square exceeds its double by 8 Find the number. 


Solution Let the number be X 
г. Its square = X? and its double = 2 X 
s's ltssquare | exceeds — itsdouble Бу 8 


2. X*7-2X%-8=0 . (X+2)(X-4) =0 


-. Either X + 2 = 0 » then X = – 2 (refused because the number is positive) 


or X—4 20 > then x z 4| 2. The number is 4 


Checking the solution : 


7 The number is 4 
2. Its square = 16 and its double = 8 2. Its square — its double = 16-8 = 8 


745) 


Example H 


Solution 


Example 


Solution 


The length of a rectangle exceeds its width by 5 cm. If its area = 14 cm? , 
find its length and its width. 


Let the width be X cm. 


>‘. the length exceeds the width by 5 ст. |. The length = (X + 5) cm. 
>. the area = 14 cm? 2 Х(Х+ 5) = 14 
,Х1-5Х-14 2Х2-5Х-14-0 


. (X +7) (X-—2)=0 


2. Either X + 7 2 0 » then X 2 – 7 (refused because the lengths are always positive) 


2. The width = 2 cm. and the length = 2 + 5 = 7 ст. 


Try to check the solution. 


Three consecutive positive even numbers : the square of the middle 
number exceeds the sum of the two other numbers by 8 Find these 
numbers. 


Let the numbers be X and X + 2 and X + 4 

‘ The square of the middle number exceeds the sum of the others by 8 
n2 -(X+X44)=8 

,Х1-4Х44-2Х-4-8 

,Х1-2Х-8-0 

(Х44)(Х-2)-0 

7. Either X + 4 2 0 » then X = – 4 (refused because the numbers are positive) 


or X-2 = 0) »then ЕЭ 
2. The first number -2 Е | 
» the middle number = 4 

» the third number = 6 


Try to solve the example by assuming that the numbers are X — 2 » X and X + 2 


c 
Lesson Nine S 


Example If the age of Nabeel now is twice the age of Nader. 2 years ago , ће 
difference between the squares of their ages was 15 , find the age of 
each of them now. 


Solution 


ʻ 2 x-2yY - (x-2) = 15 

Using the factorization of the difference between two squares : 
(21Х-24Х-2)(2Х-2-Х-2)-15 

“(3 X-4) Х= 15 

м3Х7-4Х-15-0 

“. (3X +5) (X-3)=0 

2. Either 3 X+5=0 > then X=- B (refused) 


^. The age of Nader now = 3 years » 


and the age of Nabeel now = 6 years. 


An integer , if you add it to its square , the result is 56 Find this number. 


z Non-negative 
= and negative 
integer powers in R 


Lessons of the unit : 


Lesson One  Non-negative and negative 


integer powers in R 


LessonTwo Solving the exponential 
equations in R 


Lesson three Operations on 
integer powers 


Unit Objectives : By the end of this unit, student should be able to 

.apply what have been studied before about powers in 

. recognize the laws of non-negative integer powers in R. 

. recognize the negative power of a real number not equal to zero. 

. generalize the laws of non-negative integer powers on the negative 
integer powers in R. 

. solve the exponential equations in Į 

. perform mathematical operations on integer powers. 

. use the calculator to verify the results. 


. apply the laws of powers to solve some real-life problems. 


Lesson 


Non-negative 
and negative 
integer powers 
іп I 


Non-negative integer powers in R 


If a CIR »n €Z* ,Шепа"”-ахахахахах--ха where ais repeated as a factor n times. 
* à" is read as : a to the power n or the n? power of the number a and the number a is called 


the base. 


For example: 
:332(3x3)x329x3227 


e(-2*2(-2x-2)xC2x-2)24x4216 


Remarks 
If a CR" (The set of non-zero real numbers) » then 3 а? =] | 
For example: 


| 5) -1 (7243) =1 


From the repeated multiplication » you knew that : 


« (- 4 = 16 , 4? = 16 «Note that : 2 is an even number» 
e (- 49 2— 64 , – (4) = — 64 «Note that : 3 is ап odd number» 
i.e. | (– а)" = ап if n is an even number | 

but| (Ca)'z- a? if n is an odd number 


VIVO / Үс, - oW сл) Jain gl 49 | 


| Negative integer powers in R 


If a is a real number » a x 0 and n is a positive integer » then : 


For example: 


.5-2-1- N “р РЕГ. 88 
5 "52 25 = и =R 


@ For every a ER* »n EZ* «then a" xa" = a" x A = | (the multiplicative neutral) 


i.e. a" anda "are the multiplicative inverse of each other. 


Ө For every a ER" ,b EIR’ and n € Z* , then ам 


Ғог ехатріе: (4)* = (3) 5.5 


2 4 


Ехатрїе Find in the simplest form each of the following : 


123 


4 04у2-(4/) *= a0? = 100 


10 
5--1-4-(-(2)--((2/--212 
гуу CR 

=f 55” b. 
xu EN NE 


(50. 


c 
Lesson One | 


| Laws of non-negative and negative integer powers in] 


If a and b are two real numbers » m and п are two integers » except the cases in which 


the denominator = 0 and the cases in which both the base and the power = 0 , then: 


The law 


| When you divide numbers of the same 
| base » »you subtract the powers. 


ни. The p power ofa ‘product of two numbers - 


5 *($x хар =3* x 4* | is distributed over the two numbers. 


2 The p power on a a fossi is еи 
..л | over the numerator and the denominator. 


E 293. (492 When you raise a number > raised to 
i (ES = (4°) | 

= 43*2_ 46 _ à power » to another power » you 
" | multiply the two powers. 


5 (ат)? - (а")" = ас 


Example Find in the simplest form each of the following : 


1 (5) х(3)”х(5) | 2:2. | з (us 3y? 


d) s (5) y 
Solution 1 (13) й ABY’ " (үз) - (13)” C994. (y ца 


дууг" (00^ (fa) -2 
Another solution by using the definition of the negative power : 


N2 dzix([zy - 2| 2242 
dae (y 6) «f 


» EEA = б) (BY 


51| 


UNIT 
P 


Example 


|52 


Solution 


TEDEN DEE as 


B (y By 

Another solution : 

3 =13 x13 

(Руз) 025 =9 4-36 
s (6) -65)**-05)* «dad 
Simplify each of the following to the simplest form : 
в (15) sy" "REGERE 
sy Gp) 
3 (Пв ) х (2) 4 (10)? x 0.01 

(2 y (10)? x (10? 


m: LÀ Messi ам 
--([3)xz2--9x3--2 


. (fis) я (12) (312) » (12) Xj: Remember that 


= 


(my OS dii 5x39 


5 y) ? 2 i pug 
S) йн — 
2 х(13) -213 


Lesson One D 


$x(q2y X Remember that 
~ 2x3 E E 
(02) 


24 х 3? 


5 
PX = 35-2 24-4 
2 x3? 


49 40 Е 

цаасан X Remember that 

4 007?x001 _ (10-3 х (10-2 np doy? 
ao? x (oy 107-9 х 103 i | 


- 0197 == Мирт 


= (10)? +6 = (10)! = 10 


1 Simplify each of the following to the simplest form : 


x6 x3 15 s (((2)) x (fs) 
pes | cy | S y - 


Example Simplify to the simplest form : 
La a 
| 
1 8*- 2 
7 25 nx 3? n+! 


а —— —— , then find the value of the result when n = 1 
4 n^xgin*l 


solution 1p 452 2927-3 2 x2? 
80-2 200-2 3 X-6 
= 72 X+X-3-(3X-6) 
= 22 X+X-3-3X+6_ 53.8 
25ny 32091 25n, 32841 


4-1 х 621+! ~ (22у-" х (2 х 3)21 +! 
25 п у 42n«1 
x 2-21 у 22741 х 321 +1 


=25n+2n-2n-1 x32n+l-2n-1_95n-1 х 30 – 251-1 
When n = 1 : 2. The expression = 257 ! = 24 = 16 


53] 


Example Prove that : 


Example 


TRY 


»y yourself 


DE xas 


2-n +2 
Solution Эн 


2-040 gn+2-n x$n*2-n-2 


2 


T 
wee, 
91 


х32х50-3х32х 1 


=3 =27=RHS. 


: i "йн 1171 ш 
(1 Simplify to the simplest form: >" 
ЭЭ ЛЭЭ” 


, then find the value of the result when X 2— 1 


.9X*!x4X _ 


(2) Prove that : x 


-9 


IfX=3 sy = 3 and z=-Ł , find the value of each of the following in 
3 
the simplest form : 


2 
1 (ху) 2 (x+y) 3 x 
y 
(Ху? 5 х2-(Хуу 22 


Solution 1(хуй-х2у-3х((3)-9х3-27 


2 (Х+у) = Х2+2 Xy +y? X Remember that 


-32-2х3х(3-((3) (a 4 b)" s a! +" 
294613432124 613 «au лага 


C) 
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B a a Be xor? 
-8 -Xf 5" m A а 
y? (3)' 435 3* 


E х2 (хуу texteatysi ee (вх х) 


zX"xy 


-32-32-9-9-18 


Example Complete the following : 
B3/.3743/-3-— 
2 If 5Xz2 ,then 57 X = 
3 If 3*=2 , then Q7) = ......... 
4 1£2* 25 ,then2**? =.......... 


5 2*2 15,2* 2 5 ,then2*-? =.......... 


Solution 137-37-37-3х37-37"1!-3 


2 х о" 

3 +: (27) = (3) = (3х) s 3%=2 :(27)Х-(2)-8 

4 + 2Х"2-2Х,22 ,222Х-5 — 2%42=5x4=20 

5 с25--27 »”223-15,2/-5 
20-7103 


3 (1) if x=6 and у-13 » find in the simplest form : X^ y^^ 
(211(7Х-5 , find the value of : 7-Х 

(3]1f5*29 » find the value of : (125) 

(4) If 3^*! 2 6 , find the value of : 3" 


Lesson 


Solving the 
exponential 
equations in 


The exponential equations 


The exponential equations are the equations in which the unknown is a power. 


Examples for the exponential equations : « SP 15! . 


You can solve some of the equations and the exponential equations by using one of the 


following methods : 
| The first method 
Make the base = the base » then : the power = the power such that : the base 50 or + 1 
i.e. Ifaisareal number » m and n are two integers 
and а" = a” »then[m- n where:as0saszl 


For example: 
If3"=9 , then: 3" = 32 
» "7 the base = the base 2. The power = the power ^. [n22] 


Make the power = the power » then : 

Either the base = the base » if the power is an odd number 
or the base = + the base » if the power is an even number 
or the power = zero » if the base # + the base 


56 


Lesson Two EI 


ie. Ifaand bare two real numbers » m is an integer and s then : 


* (a = bj if mis an odd number. 


For example: If n? = 3° , ћеп : n=3 


"(а= +Ъ)і m is an even number. For example: If n? = 35 ,then:n2 £3 


bY m= zero |а 


For example: If 7^7? = 5^7? , then: n—2=0 лп=2 
Ехатріе Find the value of n in each of the following : 
п+5 _ n-1_ 1 
B2 а l 29-'-d 
mists ily 3n-6_ <3п-6 
@(z) =(25) — зи 
5 7"0:-3-| 6 3n*22g9^*? 
Solution 1 .2^*5-8 LE um 


“Те base = the base 


0+5 = 3 
S90011- 1. 
2.9 = 31 


~ The base = the base 


2-02)? 


P рч З е; pees 
5. wo ufo fro 
ээ w 
! 


о му 


"* al) 


base = the base 


S mn42xd 


4+ 33n-6. 53n-6 


.. Either the base = the base 


$19 265 
5396 


-. The power = the power 


:9"-1----922 


^. The power = the power 


>. the power = the power 
or the power = 0 
“ 3n-6=0 


Ае [pile -oW okak) palag) 57 | 


= 
22 
D 


8 759-94] др? 
Notice that : 


I£ (a^ = 1) »then :[n 2 0) 


where :a#0 5a#+1 


'' the base = the base 


EJ 


^. The power = the power 


or the power 20 »thenn + 2-20 ^inz-2i 


1 Find the value of п in each of the following : 


(1]2^-? 2 16 (2)4*1«L (3) 3%-5 =7"-5 


64 
Example Find the S.S. of each of the following equations in R : 
n 
Q8) 7 16 2 311.81 
x 
з (3) -х-21 4 -4---001 
2 ) 4 (X 3» 
n 2 n 
Solution 1 (19 16 EN ИГ. 
81 x 91 (22 х (^y 
: Эс x 2^ _ 94 
И 23 n х 3211 
am... t n-3n-4 
^ -2n24 X(Ínz-2 ) 


5 [xus З|Х-а4) 
^. The 5.5.= {4 5-4} 


C) 
Lesson Two S 


:,Х3-Х-2 .Х2-Х-2:-0 


By factorizing : (Х-2)(Х41)-0 


orX+1=0>then Х=- 1. г. The SS. 2 {2 5-1} 
4 --41---001 Rol ад JS 

(х + 3)2 (X43) 100 

E ^n (X +3} = (10) 


“x3 Cop 


>'v the power is an even number 7 Х+3= 10 , ћеп X27; 


orX+3=-10 „еп Х--13) . TheSSS.- {7-13} 


Another solution : 


І 01 


—À - 
(X + 3)- 


'" (X3? 100 


^ (х + 3)2 = 100 2 Х+3 = +4100 


7 Х+3=+ 10 7 Х+3 = 10 theni X27; 


л. The 5.5.= (7 5-13} 


2 Find the S.S. of each of the following equations in R: 


(1)252-9-1 (21(13)Х!-9 (3)4*x97** .3x 


(36) Х 


Operations on 


integer powers 


* You had studied the order of operating the mathematical operations as follows : 


1 


Do the operations 
inside the parenthesis 
(the interior» then 
the exterior). 


2 


Calculate 
the powers of 
the numbers 

(indices). 


3 } 


Do the multiplication 
and the division in 
order from left to 

right. 


" 
| 


(4) — 


Do the addition 
and the subtraction 
in order from left 
to right. 


| 
| 


* Also the scientific calculators follow the same previous order in operating the mathematical 


operations. 


In the followings some examples as an application for the previous order. 


Example 


1 20+(12-—2) x 3° – 


Find the result of each of the following : 


-20-10х32-2 
-20-10х9-2 
=2x9-2 

= 18-2 


= 16 


у +313 +215 х (15). 


* You can verify the solution using the scientific calculator £X-991 ES PLUS 


» by clicking the keys in the following sequence from left to right : 


ҮР ТЭ ТЭ ч ЧР CD CD ҮЭ ДА АЗ o CQUDCO 


S 
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2 (43) +3 3+ 5x (15) -(13) -(13) +2015)" 
=(13) ? +2(1s) = (43) +2x1=9+2=11 


* You can verify your solution using the calculator as follows : 


= w X dowd © есе Ә © 
ҮЭ сс» ЧЭ Ө тэс Ө = о ЧЭ Є 
(f) «2 (52) 


Example B Find the result of the following in the simplest form : ——— ——-—— — 
— 42 + 2) - 412 


es (18) +2012) (12) +2 (12) 
Solution ((2-2)-4(2 (2444412)-412 
2 (Ry 2082) вэ 402 
6 6 6 3 
TRY 


7 Find the result of the following in the simplest form » then check your 


5 * 
solution by using the calculator : ndum 
215 + (5-3) 


С yourself 


Example If X -15 and y -17 » find the numerical value of each of : 


1 us я x-y 
x? y X-y 
. х үу“ 22 py dan? 
Solution 1 Л it Ta (difference between two squares) 
| K FY (xy) 
2 2 
= х2-у2- (15) - (17) =5-7=-2 
b 2 2 
2 mU е TALE (difference between two cubes) 
Х-у (Х-у) 
2 2 
=x?+xy+y?=(J5) +15 х17-1(17) 
=5+ 3547212 «*[35 


2 Ifx=75 andy = үз » find the numerical value of each of : 


pÝ а) 2+7 
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Probability 


Lesson of the unit : 


LessonOne Probability 


Unit Objectives : By the end of this unit, student should be able to : 

. apply what have been studied before about the concept of a sample 
and how to select it. 

. carry out a random experiment and write the sample space. 

. calculate the probability of an event. 

. recognize the impossible event. 


. recognize the certain event. 


Lesson 


Probability 


You had studied before in the previous year the concept of a sample › its importance and 
its types » and you knew that : 


The sample 


* The sample is a small part from a large society that looks like this society and represents 
it well and is selected randomly. 

* The sample should wholly represent the society (the object of study) and it shouldn't be 
based on a certain group and neglect the other » so that the results of the study can be 
near reality and we can make decisions according to these results » so we can generalize 
these results on the society as a whole. 


For example: 
When we hold a survey to know which TV programmes are the most effective on the public 
opinion » the survey cannot be applied on all people but we select a sample representing the 
society and we perform our investigations on it » then we generalize the results on all society. 


Statistical inference 


It's a kind of statistical studies that depends on the idea of choosing a sample from the 
society it represents» performing a survey for this sample » then generalizing the results on 
the society as a whole. This means that we recognize the existence of these results in 

the society through their existence in the taken sample. 


For example: 
If we took a sample from a farm for producing oranges in order to know the possibility 
of exporting the production of this farm due to certain conditions and we found that 3% 
of this sample is not well for exporting » this does not mean that for each 100 oranges » 
there are 3 bad oranges not well for exporting » but we may find one orange or 2 or 3 or 4 


r3 


= 
23 
ad 


oranges not well for exporting or we may not find any oranges well for exporting but this 
ratio means that 


the average of bad oranges of the production of the farm that are not well for exporting 
represents 3% of the total production of the farm 
We use probability (as we studied before) to express this as we say : 


The probability of bad oranges which are not well for exporting from the production of 
the farm is 3% (It can be written da or 0.03) 
Example A pupil carried out a survey on a sample of pupils in his school to know 
how much they liked mathematics. The sample consists of 30 pupils. 


The following table shows the results of the survey : 
Weak degree 


в | e | s. 


The number of pupils 


According to this survey ; if a pupil is chosen randomly from this school : 

1 Whatis the probability that (The pupil likes maths with high degree) ? 
2 Whatis the probability that (The pupil likes maths with middle degree) ? 
3 What is the probability that (The pupil likes maths with weak degree) ? 


4 If the number of pupils in this school is 1200 pupils » then what is the 
expected number of pupils who like maths with high degree ? 


Solution 1 The probability that (The pupil likes maths with high degree) 


.. the number of pupils who like maths with high degree _ 18.1 
Е the number of all pupils іп the sample ~ 307 2 


2 The probability that (The pupil likes maths with middle degree) 
_ the number of pupils who like maths with middle degree — 10 | 
~ the number of all pupils in the sample 30 3 
3 The probability that (The pupil likes maths with weak degree) 
_ the number of pupils who like maths with weak degree 5 1 


the number of all pupils in the sample ыг: 


4 In the selected sample » we obtained that the probability that the pupil 
likes maths with high degree — 1 


Then it is expected that half the number of the pupils in the school like 
maths in high degree. 


i.e. The expected number of pupils who like maths in the school with 
high degree = 4 x 1200 = 600 pupils. 


C 
Lesson One El 
| Probability 


You had studied before the experimental probability and the theoretical probability 
and you knew that : 


* The experimental probability : 


Depends on performing an experiment » then we register the outcomes » then we use these 
outcomes to calculate the probability of occurrence of one of these outcomes using the relation : 


It is noticed that : The more we carry out the experiment » the more we obtain an accurate 
value for the probability. 


* The theoretical probability : 
It depends on equivalent chances i.e. All individuals have the same chance to occur. 


For example: 
- When we toss a fair coin and observe the apparent face » then we find one chance of two 
chances will occur (either head or tail). 


- When we roll a fair die and observe the number on the upper face » then the chance of 
appearance of each face is the same. 


| The random experiment | random experiment 


The random experiment is an experiment » where all its possible outcomes are known 
before doing it but we can't determine the actual outcome. 


| Thesample space | sample space 


The sample space is the set of all possible outcomes of a random experiment and it is 
denoted by S. The number of its elements is denoted by n (S) 


For example: 
* As tossing a fair coin once »then S = {Head , Tail } 
* As flipping a fair die once and observing the apparent number on the upper face 
» then S = {1 92935455 26} 


A/S / Үл - OW usu; paleo) 65 
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It is a subset of the sample space. 


For example: 


If A is the event of appearance of an odd number when we throw a fair die once and 
observe the apparent number on the upper face» then : 


А= {1,3,5} ,АС Ѕапай is said that A is an event in S 


Generally — 
The probability of occurrence of an event AC S is denoted by P (A) 


. Itis found by using the relation : 


Example If a fair die is thrown once and we observe the number on the upper 
face ; find the probability of each of the following events : 
1 Ais the event of appearance of a number greater than 4 
2 Bis the event of appearance of an even number. 


3 C is the event of appearance of the number 5 


4 Dis the event of appearance of the number 7 


5 Eis the event of appearance of a number less than 7 


Solution 5= {1,2,3 ,4,5,6} »n()-6 


1 А= [556] ,п(А)=2 ХР(А)-4-4 
2 В= {2,4,6} »n(B) 23 хР(фВ)-2-4 
3 С:15| sn(C)=1 SPI 


4 0-1 }or@ »n(D) = zero 


e PX : = zero (impossible event) 


5 E- {1 92539435 »6} ‚п (Е) = 6 


CPU $ = 1 (certain event) or (sure event) 


S 
Lesson One S 


1) The impossible event : is the event which has no chance for occurring. 


i.e. Тһе probability of the impossible event equals zero. 

[27 The certain event : is the event whose outcomes are all possible. 
i.e. "The probability of the certain event = 1 

[3] The probability of any event is not less than zero and it is not more than 1 


ie. ForanyeventA » 0<P(A)<1 i.e. Р(А)Є [0,1] 


Ехатріе А bag contains an amount of marbles of the same size and softness. 


If 2 marbles are red » 3 marbles are blue and 5 marbles are white. 


A marble is drawn randomly. Calculate : 


1 The probability that the drawn marble is red. 
2 The probability that the drawn marble is blue. 


3 The probability that the drawn marble is white. 


4 The probability that the drawn marble is not blue. 


Solution The probability of getting a certain occurrent 


_ the number of chances of getting this occurrent 
Е the total number of chances 


*' The total number of marbles = 2 + 3 + 5 = 10 marbles. 


1 The probability that the drawn marble is red 


. Dumber ofred marbles — 5 — | 
~ total number of marbles 10.5 


2 The probability that the drawn marble is blue 


Е number of blue marbles "E 
~ total number of marbles — 10 


3 The probability that the drawn marble is white 


_ number of white marbles 5 | 
~ total number of marbles — 10 2 


4 The probability that the drawn marble is not blue 


. number of the marbles which are not blue _10-3_ 7 


total number of marbles 10 10 


(67. 


In the previous example » notice that : 


P (The marble is red) = m , P (The marble is blue) = d , P (The marble is white) = => 
" » i? 
$ ^48 * i9 * io^! 


i.e. The sum of probabilities of all outcomes of the sample space equals 1» 


then the probability that an event A does not occur is 1 — P (A) 


According to this » we can find the probability that the drawn marble is not blue as follows : 
The probability that the drawn marble is not blue 
- sge PE: = 3: E 
= | - the probability that it is blue = 1 — 10 ^10 


Example In a class , some pupils wear glasses and others don't wear glasses. 
If one pupil is chosen randomly from this class and the probability that 
this pupil wears glasses is 0.1 


1 Find the probability that the pupil doesn't wear glasses. 


2 If the number of pupils in this class is 30 pupils » find the expected 
number of pupils who wear glasses. 


Solution 1 The probability that the pupil doesn't wear glasses 
| = | — the probability that the pupil wears glasses = 1 – 0.1 = 0.9 


| 2 The expected number of pupils who wear glasses = 0.1 x 30 = 3 pupils. 


Example A factory of electric sets produces two kinds of televisions. In order 
to change the amount of productions due to the requests of shopping 
market » a sample is formed from 50 TV sets from 5 shops randomly. 


Its data was as follows : 

index of shop Та 
Number of sold TV sets from the 1 kind |30 |42 (24 15 [40 
Number of sold TV sets бот the 27 kind |20 в |26 |350 | 


1 Which kind is more requested? And what is your advice to the factory ? 


2 If the total production of this factory is 3000 TV sets » what is the 
expected number from the first kind? 


Solution 


QJ A 
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1 * The total sold number of TV sets by the five shops from the first kind 


= 30 + 42 + 24 + 15 + 40 = 151 TV sets. 
* The total sold number of ТУ sets by the five shops from the second kind 
=20+8 + 26 + 35 + 10 = 99 TV sets. 


2. The first Кіпа is more requested » we advise the factory to increase 
its production from the first kind. 
The probability of production from the first kind 


number of sold sets from the 1*' kind _ 151 


= the total number of sold sets from the two kinds 250 — Wem 
^. The expected number of TV sets produced from the first kind 


= the probability of production from the 1*' kind x the total production 
from the two kinds = 0.604 х 3000 = 1812 TV sets. 


(1) A box contains cards numbered from 1 to 15. If a card is drawn randomly from 


the box » what is the probability that the number on it is divisible by 5 ? 


(2) A pupil carried out a survey on a sample formed from 30 pupils in his 


school to know which sports are preferable to them. He registered his results 
in the following table : 


ED | Football Basketball volleyball | Total | 
pee EM] 20 | 6 | 4 | s 


By using the previous table , complete the following : 


* If a pupil is chosen randomly : then the probability that he practises 
basketball = =- 


* The expected number of pupils who prefer football from the pupils of the 
school whose number is 450 pupils = =+- 


(3) An experiment has 3 outcomes. If the probability of the first outcome is 0.3 


and the probability of the second outcome is 0.45 » calculate the probability 
of the third outcome. 


(4) A farm has 2000 cows. If the probability that they get infected with 


cow-madness in this farm is 0.17 » what is the number of cows expected to 
be infected with this disease ? 
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Areas 


Lesson One 


Lesson Two 
Lesson three 


Lesson four 


Lesson five 


. recognize the altitude of the parallelogram. 

recognize the relation between the areas of two parallelograms with a common base and between two 
parallel straight lines, one is carrying this base. 

- recognize the relation between the areas of a parallelogram and a rectangle with а common 
base and between two parallel straight lines. 

recognize the relation between the areas of a triangle and a parallelogram with a common base 
lying on one of two parallel straight lines including them. 

recognize the relation between the areas of two triangles with a common base and their vertices 
opposite to this base are on a straight line parallel to it. 

- calculate the area of a parallelogram. 

- calculate the area of a triangle. 

: know that the median of a triangle divides its surface into two triangular surfaces equal in area. 

recognize the properties of the rhombus and calculate its area. 

recognize the properties of the isosceles trapezium. 

- calculate the area of the trapezium. 

use deductive proof to solve geometrical problems. 


Studying the area of the parallelogram needs firstly to know the concept of the altitude of 


the parallelogram and its base. 


You can consider any side of the parallelogram as a base. 
The altitude (height) of the parallelogram is the length of a line segment perpendicular to its 


base from any point of the opposite side to this base. 


In the opposite figure : 
Taking as a base of the parallelogram ABCD 


» then the length of each of DE 5 ХЕ » YB is an altitude (height) 


of the parallelogram ABCD 


Since the perpendicular distance between two parallel 


straight lines is constant » 


then = = 
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Lesson One $4 


The parallelogram has two different altitudes (heights). The smaller altitude (height) is 
corresponding to the longer base » and the greater altitude (height) is corresponding to the 
shorter base. 


D A 
For example: 


In the opposite figure : 
ABCD is a parallelogram whose two different E 
altitudes (heights) are : C F B 


* h, (the length of DF ) is the altitude (height) corresponding 


ечи Mc» Notice that : 
to the base BC ; also it is corresponding to AD BC>AB > h <h, | 


* h, (the length of DE ) is the altitude (height) 
corresponding to the base AB : also it is corresponding to DC 


2229 10 J |] || | 


Surfaces of two parallelograms with common base and between two parallel straight lines 
»one is carrying this base » are equal in area. 


F D E A Ё E D A 
C B c B 
Given ABCD and EBCF are two parallelograms with a common base BC 


and BC // AF 
R.T.P. The area of <7 ABCD = the area of (7 EBCF 


Proof ‘ A DCF is the image of A ABE by a translation of magnitude BC 
in the direction of BC ‘9 Remember that 
л A DCF = A ABE The congruent polygons are equal in area. 
(because translation The area of A DCF = the area of A ABE 
is isometry) 


г. The area of the figure ABCF - the area of A DCF 
= the area of the figure ABCF — the area of A ABE 
2. The area of 2 7 ABCD = the area of L7 EBCF (Q.E.D.) 
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Example In the opposite figure : D A 
ABCD and AFED are two parallelograms » 
C EBE .F € BE and AF N DC = iG] 
Prove that : E FS В 


The area of the figure ABCG = the area of the figure DEFG 
Solution 


Given ABCD and AFED are two parallelograms » C € BE and F € BE 
R.T.P. The area of the figure ABCG = the area of the figure DEFG 
Proof “ ABCD and AFED are two parallelograms with a common base AD 
» 7 AD // BE 
2. The area of 2 7 ABCD = the area of 7 AFED 

Subtracting the area of A AGD from the two sides : 
-. The area of 2 7 ABCD - the area of A AGD 

= the area of L7 AFED - the area of A AGD 


7. The area of the figure ABCG = the area of the figure DEFG — (Q.E.D.) 


TRY 


by yourself 


7 In the opposite figure : F D E A 


ABCD and EBCF are two parallelograms » V V 
E € AD and FE AD д 


Prove that : The area of A ABE = the area of A DCF 


Lesson One 14. 
| Important corollaries 


Corollary (1 


The parallelogram and the rectangle with common base and between two parallel 
straight lines are equal in area. 


In the opposite figure : 

The area of the parallelogram ABCD 

= the area of the rectangle AEFD R i 
(They have a common base AD 

and they are between the two parallel straight F C E B 


lines AD and BC ) 


You can deduce that according to the previous theorem where the rectangle is a special 


case of the parallelogram. 


Corollary (2 


The area of the parallelogram = the length of the base x its corresponding height. 


You can deduce that from the opposite figure as follows : [: N 
`7 The area of the rectangle = length x width 
-. The area of the rectangle AEFD = AD x AE Е С Е В 


`7 The area of the rectangle AEFD = the area of the parallelogram ABCD (Corollary) 
2. The area of 7 ABCD = AD x AE = BC x AE 


In the opposite figure : 

If ABCD is a parallelogram » DF is the corresponding 
height of the base BC and DE is the corresponding height of 
the base AB » then : 

the area of the parallelogram ABCD = BC x DF = AB x DE 


іе. [xh Sb х, 


—— End nad: Complete the required beside each figure : DE 
1 If the area of 7 ABCD = 400 cm? » 
then BC = -......... cm. і 
C F B 
D 8cm. A 
2 


Solution , 


Example 1 


= 


Solution 


If ABCD is a parallelogram » Ху? ~ 
Ф, 


then AF = eee cm. 


100 cm. 


The reason : ·.· The area of the parallelogram 


= the length of the base x its corresponding height 


-. 400 = BC x EF 7. 400 = BC x 4 

л вс= 50.2 100 ст. 

6.4 ст. 

The reason : 7 The area of [7 ABCD = AD х АЕ = АВ x AF 

n 8x4=5xAF -AF2 52 =64ст. 


А parallelogram in which the lengths of two adjacent sides аге 4 cm. 


and 6 cm. and its smaller height is 2 cm. Find its area. 


A parallelogram in which the lengths of two adjacent sides are 6 cm. 


and 8 cm. If its greater height is 4 cm. » find its smaller height. 


“2 The smaller height corresponds to the longer base. 


2. The area of the parallelogram = 6 x 2 = 12 cm? 
*; The area of the parallelogram 


- the length of the smaller base x the greater height 
- the length of the greater base x the smaller height 


7. 6 x 4=8 х the smaller height. 


2. The smaller height = UN =3cm. 


Lesson One $4, 


The parallelograms with bases equal in length and lying on a straight line » while the 
opposite sides to these bases are on another straight line » are equal in area. 


You can deduce that from the opposite figure x ED А 
as follows : 


*- The straight line L // the straight line M 
- AK = YNsh M 
N F C K B 
2. The area of 7 ABCD = BC x h and the area of 27 EFXY = FX x h 
If BC = FX ; then the area of 7 ABCD = the area of (7 EFXY 


TRY 


by yourself 


2 Complete the following : 


(1) A parallelogram whose base length is 12 cm. and its corresponding height 
is 5 cm. » then its area = - cm? 


(2) The area of a parallelogram is 63 cm? and the length of its base is 7 cm. » 
then the corresponding height of it = =- cm 


(3 | ABCD is a parallelogram in which : AB = 6 cm. » ВС = 12 cm. and its 


greater height is 4 cm. » then its area = =- cm? 


т | 


Area of a triangle is equal to half of area of a parallelogram if they have a common base 


lying on one of two parallel straight lines including them 


You can deduce that from the opposite figure as follows : 
зэ данх — v ——vo— — d 


DE // AB , ABCD and ABEF are two parallelograms » 
BF isa diagonal in 2 7 ABEF 

<. The area of A АВЕ = 1 the area of 7 ABEF 
> ^ the area of 7 ABCD = the area of (7 ABEF 


г. The area of A АВЕ = + the area of £7 ABCD 


| Remark | 


In each of the previous figures » the area of A BCE = 1 of the area of L7 ABCD 
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Lesson Two 24 


N 
Example In the opposite figure : D 4 
ABCD and AEFN are two parallelograms » F 
ЕЄВС.РЄМЕ A / 
Prove that : The area of L7 ABCD = the area of Z7 AEFN 
Solution 
Given ABCD and AEFN are two parallelograms. 
R.T.P. The area of L7 ABCD = the area of 7 AEFN 
Proof * A AED has a common base AD with £7 ABCD and E € BC 
г. The area of A AED = + of the area of 7 ABCD (1) 
>’. A AED has a common base AE with Z7 AEFN and D C FN 
-. The area of A AED = E of the area of 2 7 AEFN (2) 
From (1) and (2) » we deduce that : 
The area of £7 ABCD = the area of L7 AEFN (Q.E.D.) 
TRY 1 l 
y yourself In the opposite figure : C B 
ABCD is a parallelogram » E € CD and FE AD 
Prove that : The area of A ABE - the area of A BFC D A 
E 
Area of the triangle — + of the length of the base x its corresponding height 
You can deduce that from the opposite figure as follows : D E A 


** The area of A BCE = 4 of the area of 7 ABCD 
» ` the area of Z7 ABCD = BC x EF 
<. The area of A BCE = + BC x EF 
Ё F B 
Since BC is the length of the base of the triangle » 


EF is the height of the triangle Notice that : 
corresponding to the base BC The height of a triangle is the length of the perpendicular 
line segment drawn from a vertex to the opposite side. 


79 


You can consider any side of the triangle as a base » so any triangle has three bases and 
each base has a corresponding altitude » the straight lines carrying these altitudes intersect 
at one point as shown in the following figures : 


The acute-angled triangle | The obtuse-angled triangle | | The right-angled triangle 


! 
! 
' 
! 
! 
i 
' 
i 
! 
' 


y a 
rd 


ie 


СА 


They intersect at a point They intersect at a point They intersect at the vertex 
inside the triangle. outside the triangle. of the right angle. 
Example Complete the following : 
1 Atriangle has a base of length = 8 cm. and its corresponding height = 5 cm. 


s then its area equals =- 
2 Atriangle of area - 24 cm? and one of its heights = 4 cm. 

» then the length of the corresponding base of this height is =-=- 
3 ABC is a right-angled triangle at B » BC = 10 cm. and AB = 8 cm. 


» then its area equals ~- 


Solution 1 20cm? 

The reason : The area of the triangle = + of the base length x its 
corresponding height. 

x8x5=20cm 


4. 
2 
2 12cm. 
The reason : ·.· The area of the triangle = i of the base length x its 
corresponding height. 


2. 24 = 1 х the base length x 4 


-. 24 = 2 х the base length. 


<. The base length = E = 12cm. 
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3 40 cm? 
The reason : The area of A ABC ^ 
= + of the length of the base x its corresponding height 4 
= + BCxAB i 
= +x 10x8=40 cm с 10cm. B 


TRY 


by yourself 2 Complete the following : 


(1) If the base length of a triangle is 4 cm. and its corresponding height is 3 cm. 
s then its area = «+--+. 

(2) If the area of a triangle is 36 cm? and its base length is 9 cm. » then the 

corresponding height to this base = ---------- 


In the opposite figure : 

If A ABC is right-angled at A and D C BC 

such that : AD -L BC 

Then the area of A ABC = 4 BC x AD = Т AB x AC 


» ak -— 1 
^" BCxADz 2 ABxAC 


A4BCXxADZzABxAC 


Example In the opposite figure : 
A ABC is right-angled at B » DC AC such that: BD ШАС, р 
if AB = 6 cm. and BC = 8 cm. 
Find : The length of BD 
Solution с Bem. B 
Given | A ABC is right-angled at B » BD -L AC ,АВ = 6 cm. and BC = 8 cm. 


6cm. 


R.T.F. | The length of BD 
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Proof " Л АВС is right-angled at B 

2. (АС) = (AB)? + (ВС)? = 36 + 64 = 100 
2. AC = 10 cm. 

> BD.L AC 

.. BD x AC- AB x BC 

2 BDx10-26x8 


= ВЭ= em =4.8 cm. (The req.) 


3 In the opposite figure : 
ABC is a triangle in which AB = 10 cm. » BC = 15 cm. » 
AD.LBC ,ADNBC={D} > 


CF L AB and CF N AB = {Е} sif CF= 12cm.» 


Find : The length of AD 


Equality of 
the areas of 
two triangles 


* You knew in the previous lesson that : 


r— According to this , you can say: - — 


If the lengths of the two bases of two triangles are equal and their corresponding heights are 
| equal » then the areas of the two triangles are equal. | 


* In this lesson » you shall study some different cases of the equality of the areas of two triangles. 


Theorem (2] | 
Two triangles which have the same base and the vertices opposite to this base on 
a straight line parallel to the base have the same area. 


Given AD // BC , 
A ABC and A DBC have the common base BC 
R.T.P. The area of A ABC - the area of A DBC 


Construction Draw AE L BC and DF L BC 


Proof - AD // BC ‚АЕ L BC and DF L BC 
^. AEFD is a rectangle. -. AE = DF 
> 7 the area of A ABC = 4 BC x AE (1) 
and the area of A DBC = } BC x DF = 1 BC x AE (2) 
From (1) and (2), we deduce that : 
The area of A ABC = the area of A DBC (Q.E.D.) 
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Example In the opposite figure : 4 
ABC is a triangle in which : 
D € AB and E € AC where DE // BC 


Prove that : C B 
The area of A ABE - the area of A ACD 


Solution 


ABC is a triangle» DE // BC 
The area of A ABE = the area of A ACD 
-* AA DBE and DCE have the common base DE and BC // DE 
2, The area of A DBE = the area of A DCE 
Adding the area of A ADE to both sides : 
2, The area of A DBE + the area of A ADE 
= the area of A DCE + the area of AADE 
2. The area of A ABE = the area of A ACD (Q.E.D.) 


1 In the opposite figure : 
ABCD is a quadrilateral. 


Its diagonals intersect at M 

» AD // EF // BC C B 
Prove that : 

The area of A ABE - the area of A DFC 


Lesson Three 14. 
i Important corollaries 


Corollary (1 


Triangles of bases equal in length and lying between two parallel straight lines are equal 
in area. 


In the opposite figure : 
If AE // BC 
and BC = EF = XM › 


then the area of A ABC = the area of A DEF = the areaof A YXM Notice that: h, =h,= h, 


Exa mple In the opposite figure : Ч Ё 


ABCD is a parallelogram; its area equals 32 cm? 
and E is the midpoint of BC 


Find : The area of A ABE = E B 


Solution 


ABCD is a parallelogram whose area = 32 cm? 

and E is the midpoint of BC 

The area of A ABE 

** A AED has a common base AD with 27 ABCD and E € BC 


2. The area of A AED = i of the area of 7 ABCD 


2. The area of A ABE + the area of A DEC 
-4 the area of / 7 ABCD = 5 = 16cm? 


= 8 
>’ ВЕ = ЕС, AD // BC 
-. The area of А ABE = the area of А DEC = 16 = 8 cm (The req.) 
2 In the opposite figure : X 
XYZ is a triangle » YB = CZ А 
and XZ // AC 


Prove that : The area of A AYB = the area of A АХС Z C B Y 


E 
24 
2 


The median of a triangle divides its surface into two triangular surfaces equal in area. 


In the opposite figure : 
If AD is a median in A ABC » 
then the area of A ABD - the area of A ADC 


Notice that: The two triangles have the same 
height h and BD = DC 


Example In the opposite figure : 


XY // BC and D is the midpoint of BC 
Prove that : 
The area of A AXD = the area of A ACY 


Solution 
Given | XY // BC and D is the midpoint of BC 
В.Т.Р, The area of A AXD - the area of A ACY 


Proof | ~ BD=CDand BC // XY 

.. The area of A ВХР” = the area of A СҮР 

-: D is the midpoint of BC 

-. AD is a median in A ABC 

-. The area of A ABD = the area of A ACD 

Adding (1) and (2) : 

2, The area of A BXD + the area of A ABD 
= the area of A CYD + the area of AACD 

.. The area of A AXD = the area of A ACY 


J Inthe opposite figure : 
ABCD is a parallelogram » FE AD 
and E is the midpoint of BC 
Prove that : 


The area of A BEF = i the area of 7 ABCD 


EJ 


(1) 


(2) 


(Q.E.D.) 


Lesson Three 44 
| Corollary (3) (3 


Triangles with congruent bases on one straight line and have a common vertex are equal 
in area. 


In the opposite figure : 
The area of A NAB - the area of A NCD 


Notice that : 
The two triangles have the same height (h) and AB = CD 


In the opposite figure : 
If BD- 1 EC» 


then the area of A ABD = + the area of A AEC 


Example In the opposite figure : A 
XE // BD »C € XE and Y EXE 4 я 
such that ХС = YE 
Prove that : 
The area of A ABC - the area of A ADE D B 


Solution 

Given | XE//BD and XC - YE 

R.T.P. The area of A ABC - the area of A ADE 

Proof * ДА XCB and EYD have equal bases in length 

and XE // BD 

-. The area of A XCB = the area of A EYD (1) 
^ ДА АХС and AEY have a common vertex A » XC = YE 

and are lying on the same straight line. 

-. The area of A AXC - the area of A AEY (2) 
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Adding (1) and (2) : 
2. The area of A ХСВ + the area of A АХС 
= the area of A EYD + the area of A AEY 


2, The area of A ABC = the area of A ADE (Q.E.D.) 


TRY 


4 In the opposite figure : B 


ABC is a triangle in which D € AC and EC AC 
such that : AD = CE 
Prove that : С 2-3 


The area of A ABE = the area of A CBD 


E 


Lesson 


Follow : 
Equality of 
the areas of 
two triangles 


If two triangles are equal in area and drawn on the same base and on one side of it » then 
their vertices lie on a straight line parallel to this base. 


BC is a common base. 


Given Area of A ABC = area of A DBC › | g 


RTP | AD//BC F C E B 


Construction Draw AE 1 BC to cut itat E » DF L BC to cut it at F 
Proof ‘+ Area of A ABC = area of A DBC 


. $ BCx AE= 5 BC x DF 

= АЕ = DF 

‚АЕ BC , DF L BC 

л AE // DF 

<. The figure AEFD is a rectangle. 


^. AD // BC (Q.E.D) 
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Example 


Solution 
Given 
В.Т.Р, 


Proof 


Example 


Solution 
Given 


R.T.P. 


Proof 


In the opposite figure : 
The area of A ABC = the area of the figure DBCE 


Prove that : AE // DC е 


The area of A АВС = the area of the figure DBCE 
AE // DC 
'- The area of A ABC = the area of the figure DBCE 
» subtracting the area of A DBC from both sides 
-. The area of A ABC - the area of A DBC 

= the area of the figure DBCE - the area of A DBC 
2. The area of A ADC = the area of A EDC 


"+ DC is a common base for them and they are on the same side of it 


л AE // DC (Q.E.D.) 
In the opposite figure : 5 4 
ABCD is a quadrilateral » M is the point of intersection 
of its diagonals » MA = MD and MB = MC 
Prove that : AD // BC 

С В 


МА = MD , МВ = MC 


AD // BC 
MA = MD (given) 


In AA ABM and DCM: *: 4 MB = MC (given) 


AMB) = m (Z DMC) (V.O.A. 
х ААВИ- Ард, TAMD sae МО RAS 


then we deduce that : 
The area of A ABM = the area of A DCM 
Adding the area of A AMD to both sides : 
2. The area of A АВМ + the area of A AMD 
= the area of A DCM + the area of A AMD 
-. The area of A BAD = the area of A CAD » 
but they have a common base AD and on one side of it. 
л AD // BC (Q.E.D.) 
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р 
TRY 1 | 
»y yourself In the opposite figure : 
E is the midpoint of CD » AC N BE = {M} E А 
and the area of A MAB = the area of A MDE 
Prove that : AE // BC c B 


If two triangles have the same area and they are included between two straight lines and 


their bases on these two straight lines are equal in length » then the two straight lines are 
parallel. 


1 In the following figure : 2 In the following figure : 
F A Е C A 
E D £C B E D B 
If B » C » D and E are on a straight line » If CC AF ,рєЄвВЕ, 
BC=DE > AC =DE > 
the area of A ABC = the area of A FDE the area of A ABC = the area of A FDE 
»then| AF // BE » then 
Example In the opposite figure : 2 
F is the midpoint of XY ; № 
the area of A ABF = the area of A СЕВ 
C Y B 


Prove that : AC // XY 


Solution 


F is the midpoint of XY > 
the area of A ABF = the area of A CFB 


AC // XY 


Proof - Fis the midpoint of XY 
2. The area of Л BXF = the area of A BFY (1) 
>. the area of A АВЕ = the area of A CFB (2) 
Subtracting (1) from (2) : 


-. The area of A АВЕ ~ the area of A BXF 
= the area of A CFB — the area of A BFY 
2. The area of A AXF = the area of A CYF 
- Fis the midpoint of XY л XF=FY 


^. AC // ХҮ (Q.E.D.) 


TRY 


by yourself 2 In the opposite figure : X 
B EZY ,C EZY such that ZB = YC s 
> the area of A AZB = the area of A ACX 


Prove that : AC // ХҮ Z : E = 


Lesson 


Areas of some 


geometric figures 


The rhombus 


X Remember that 


А 
* The rhombus is a parallelogram whose sides are equal in length. 
i.e. + AB// DC » AD // BC * АВ = BC 2 СЮ = DA 
* The two diagonals of the rhombus are perpendicular and bisect D р B 
each other. ? 
i.e. + AC L BD * АМ = СМ : BM = DM 
C 


And now you shall study how to find the area of the rhombus by two methods : 
gy Knowing the length of its side and its height. 


Knowing the lengths of its diagonals. 


The area of the rhombus knowing the length of its side and its height : 


‘ The rhombus is a parallelogram. 


З р А 
г. The area of the rhombus 991—7) 
г. ТОИР. 
= the base length х its corresponding height Ji a 
| ft f 
and since the side lengths of the rhombus are equal | 3 / 
/ 
» then the heights of the rhombus are equal. E De] 


i.e. | The area of the rhombus = its side length х its height. | 


= 
:4 
2 


For example : A rhombus whose side length is 5 cm. and its height is 3 ст.» 
then its area = 5 x 3 = 15 cm? 
Example Complete the following : 


1 A rhombus whose perimeter is 20 cm. and its height is 4 cm. » then its 
2 A rhombus whose perimeter is 24 cm. and its area is 30 cm? 5 then its 
height 18 aeres 


Solution 1 20cm? 
The reason : *- The perimeter of the rhombus = the side length x 4 


2. The side length = 116 Perimeter of the rhombus 20 = 5 em, 
г. The area of the rhombus = the side length x the height 
=5x4=20cm 


2 5cm. 
The reason : | The perimeter of the rhombus = 24 cm. 


-. The side length of the rhombus = o perte cr On Dante 


т 4 
= 4 =6cm. 


>'v the area of the rhombus = the side length х the height 
^. 30 = 6 x the height 2. The height = * -5ст. 


| Second | The area of the rhombus knowing the lengths of its two diagonals : 


The opposite figure represents a rhombus ABCD whose diagonals intersect at M 


-. The area of the rhombus ABCD 
= the area of AABD + the area of ACBD 
=4xBDxAM++4xBDxCM 
= + BD (АМ +СМ) = i x BD x AC 


`7 The square is a rhombus with two equal diagonals in length. 


-.| The area of the square = i of the square of the length of its diagonal. 


Example 


Solution 
EI 


Lesson Five $4 


Choose the correct answer from the given ones : 


1 Arhombus whose diagonals lengths are 8 cm. and 6 cm. ; then its area 


(a) 48 cm? (b) 24 cm? (c) 14 cm? (d) 7 cm? 


2 A square whose diagonal length is 8 cm. » then its area is ------ 


1 


(a) 16 cm? (b) 24 cm? (c) 32 cm? (d) 64 cm? 
The area of a rhombus is 24 ст» the length of one of its diagonals is 4 cm. 
» then the length of the other diagonal is +-+- 

(a) 6 cm. (b) 12 cm. (c) 24 ст. (d) 48 cm. 


The perimeter of a rhombus is 40 cm. and the length of one of its 
diagonals is 12 cm. » then its area is ==- 

(a) 24 cm? (b) 48 cm? (c) 96 cm? (d) 120 cm? 
(b) 


The reason : The area of the rhombus = + of the product of the lengths of 
its diagonals = + x8x6224cm? 

(c) 

The reason : The area of the square = L of the square of the length of 
its diagonal = i x(8)- 4 х 64 = 32 cm? 

(b) 

The reason : `. The area of the rhombus = + of the product of the lengths 


2 
of its diagonals 


“245 i x 4 x the length of the other diagonal. 


2. The length of the other diagonal = 23253 
(c) 


The reason : ·`.· The side length of the rhombus 


_ The perimeter of the rhombus — 40 _ 
m — M 4 10 cm. 


= 12cm. 


4 
From the figure : AM = ES =6cm. 


* AC LBD 5. (BM)? = (AB)* - (AM)? 
2. (BM)* = 100-36 = 64 .. BM =164=8 cm. 

-. ВЮ = 16cm. 

2. The area of the rhombus ABCD = 1 AC x BD 


х 12x 16 = 96 cn? 


Ж 
2 


TRY 


by yourself 


7 Complete the following : 
(1) The rhombus whose base length is 7 cm. and its height is 5 cm. » 


its area = --........ 


(2) The rhombus in which the lengths of its diagonals are 4 cm. and 6 cm. » 


The square whose diagonal length is 6 cm.» its area = -=== 


(4) The rhombus whose area is 21 cm? and the length of one of its diagonals 


is 7 cm.» then the length of the other diagonal = ---------- 


(5) The square whose area is 32 ст, its diagonal length = =- 


хэ The trapezium (The trapezoid) 


* It is a quadrilateral in which two sides are parallel. 


* The two parallel sides are called the bases of the trapezium. 
* The other two sides are called the two legs of the trapezium. 


* The trapezium has one height (h) which is the perpendicular 


distance between its two bases. 


! The isosceles trapezium 


It is a trapezium whose two legs are equal in length. 


The following are the properties of the isosceles trapezium : 


ga The two base angles of the isosceles trapezium are equal in measure. 
In the opposite figure : 


If AD // BC and AB = DC; 
then : 
т (4 В) = т (4 С) апат (4 А) = т (4 р) é 


D A 


The two diagonals of the isosceles trapezium are equal in length. 
In the opposite figure : 
If AD // BC and AB = ОС, 


then AC - BD é b 


(96. 
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The isosceles trapezium has only one axis of symmetry which is 
the perpendicular bisector of its bases. 


In the opposite figure : 
If AD // BC and AB = ОС, 
then the straight line L which is the perpendicular 


bisector of each of its two bases AD and BC 


is the axis of symmetry of the isosceles trapezium ABCD 


Notice that : The axis of symmetry of the isosceles trapezium passes through the point of 
intersection of its two diagonals. 


| The right trapezium 


* A right trapezium is a trapezium whose one of its legs is perpendicular D A 
to its two parallel bases. 

* [n this case » the length of this perpendicular leg is the height of 
the trapezium. C B 


1 The middle base of the trapezium 


* It is the line segment joining the two midpoints of the two legs of the trapezium. 
* The middle base of the trapezium is parallel to each of its two parallel bases and its length 
equals half of the sum of lengths of the two parallel bases. 


In the opposite figure : D A 
If AD // BC » X is the midpoint of AB and Y is the midpoint of CD; 
then : x 
EB XY is the middle base of the trapezium ABCD C B 
XY // BC // AD 


EBxv- 1 (Ар +во) 


Ғог ехатріе: 
If ABCD is а trapezium in which the lengths of the two parallel D $m A 
bases are 5 cm. and 13 cm. » 
X 
13cm, B 


t/t flg - OW SLs) palag) 97 


= 

z4 

2 

And now you shall study how to find the area of the trapezium by two methods : 


E Knowing the lengths of its two parallel bases and its height. 


Knowing the length of its middle base and its height. 


| First | The area of the trapezium knowing the lengths 


of its two parallel bases and its height : 


In the opposite figure : 
The area of the trapezium ABCD 
= the area of A ABD + the area of A DBC 


= + ADx BE+ 4 BC x DF 


=}lxh+4l,xh 


1 
2 
23h 0)= 0+1) х 


i.e.| The area of the trapezium = half of the sum of lengths of the two parallel bases x height 


| Second | The area of the trapezium knowing the length 
of the middle base and its height : 


*- The length of the middle base = i the sum of the two lengths of the two parallel bases. 


2 | The area of the trapezium - the length of the middle base x height 


In the opposite figure : 
If ABCD is a trapezium in which AD // BC » 
X is the midpoint of АВ, 


Y is the midpoint of CD and E € BC such that DE L ВС, 


then the area of the trapezium ABCD - (xh 
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Example 1 А trapezium in which the lengths of the two parallel bases are 7 cm. 
and 9 cm. and its height is 5 cm. Find its area. 
2 А trapezium in which the length of its middle base is 8 cm. 
and its height is 12 cm. Find its area. 
3 Atrapezium whose area is 126 cm?» and the length of its middle base 


is 21 cm. Find its height. 


4 Atrapezium whose area is 63 cm? and the length of one of its parallel bases 


is 8 cm. and its height is 9 cm. Find the length of its other base. 
Solution | 


The area of the trapezium 
—— 
= half the sum of lengths of the two parallel bases x height 


= 1 (7+9)x5=4 х16х5=8 х5 =40 cm? 


2 The area of (ће trapezium = the length of the middle base x height 
=8 x 12=96 cm? 


3 +v The area of the trapezium = the length of the middle base x height. 


- 126 = 21 x height. 8 height = °° = 6 cm. 
4 · The area of the trapezium = 3 (, E L) xh 

х63-4(841)х9 л(844,)х9-63х2 

8+0=2 доп, 2 (= 14-8 =6ст. 


UMMARY 


The sum of the lengths | — of the base length x height 
of its three sides -líxh 


The sum of lengths of 
two The base length x height 
adjacent sides x 2 =l xh 2 5 xh, 
-2( i+ i) 


2 (Length + Width) Length x Width 
=2((+w) =(xw 


Square of side length = p 


Side length x 4 = 4 l or of the square of its 
diagonal length = E г2 


Side length x 4 2 4 | 4 the product of ће lengths of 


the two diagonals = 5 гү XT, 


5 the sum of lengths of the two 


parallel bases x height 


The sum of lengths = i (4 *b)xh 
of its sides or the length of the middle base 
x height 
=(xh 


| 
Side length x height = l x h or 


Similarity , converse 

of Pythagoras' 
theorem and Euclidean 
theorem. 


Lesson One 


Lesson Two 


Lesson three 
Lesson four 


Lesson five 


. recognize the two conditions of similarity of two polygons. 

recognize when two triangles be similar. 

- use similarity to solve some real life problems in geometry. 

revise what have been studied before about Pythagoras" theorem. 

- apply the converse of Pythagoras’ theorem to determine whether a triangle is right - angled 
or not. 

recognize the projection of a line segment on a straight line. 

- determine the relation between the length of a line segment and the length of its projection 
on a straight line. 

recognize Euclidean theorem. 

- use Euclidean theorem to find the unknown side lengths of a triangle. 

: classify the triangles according to their angles. 

- determine the type of an angle of a triangle given its side lengths. 

- appreciate the role of geometry in real life. 


Lesson 


Similarity 


* The concept of similarity is used many times in our daily life. й юэ 


For example: 
* When you take a photo for you with a camera » then 


your photo appears on the screen as a minimizing. 


In this case » it is clear that your photo is similar to you. 
* The data show set converts an image from 

the computer into an enlarged image on the 

screen. In this case » it is said that the image 

on the screen and the image on the computer 


are similar. 
| Similarity of two polygons 


It is said that two polygons (of the same number of sides) are similar if the following two 


conditions are verified together : 


3 Their corresponding angles are equal in measure. 


М Their corresponding side lengths are proportional. 


The symbol — is used to express similarity » where we write 


the polygon ABCD ~ the polygon XYZL 
and it is read as the polygon ABCD is similar to the polygon XYZL 
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According to the previous definition » if ABCD and XYZL are two polygons where : 


@m(ZA)=m(zX) 4 p 
m(Z В) = т (4 Y) 7, ; 
»>m(Z D)=m (4 L) 
Y X B A 


ie. The measures of the corresponding angles are equal. 


ie. The lengths of the corresponding sides are proportional 


htt Ded egeo dep, 


In the two similar polygons P, and Р, » the constant ratio among the lengths of the 
corresponding sides of P, and Р, is called the ratio of enlargement or the drawing scale. 
If the constant ratio is : 


* Greater than 1 ; then the polygon Р, is an enlargement to the polygon Р, 
* Less than 1 » then the polygon P, is a minimizing of the polygon Р, 
* Equal to 1 » then the polygon P, is congruent to the polygon Р, 


| 2 


In order that two polygons are similar » the two conditions should be verified together and 
verifying one of them only is not enough to be similar. 


For example: 

* The square and the rectangle are not similar polygons 
although the measures of their corresponding angles are 
equal (each of them is a right angle) but their corresponding 
side lengths are not proportional. 


* So the square and the rhombus are not similar polygons 


although their corresponding side lengths are proportional but 
the measures of their corresponding angles are not equal. 


In the square » each angle is a right angle but in the rhombus o 
that doesn't exist. 


= 

25 

2 
The congruent polygons are similar but it is not necessary that the similar polygons are 
congruent. 


| All regular polygons of the same number of sides are similar. | 
For example: All squares are similar. 
If each of two polygons is similar to a third polygon » then they are similar. | 


The order of corresponding vertices should be kept in giving names of similar polygons that 
to help us finding the proportional sides lengths and the equal angles in measures. 


For example: 


If we write P, (ABCD) is similar to Р, (XYZL) » zu pup 
Ew ow 3 


then we deduce directly that : 
п AB BC CD DA 


ХҮ Үй 2L LX 
Ø (< Ал) - (4х), (4 В) = т(4 Ү), 


Ж 
т (4 С) = т (4 4) -ь т (4 0) = т (4 L) ме 


Example In the opposite figure : 


The polygon ABCD — 
the polygon XYZL find 
the measures and lengths 


Y 
DE 


of the unknown elements 


in the two polygons. 


Also find the ratio of enlargement. 


Given The polygon ABCD ~ the polygon XYZL 5 m (4 A) = 70° 
«т (4. С) = 135° » m(Z Y)z 65° 

AD = ХҮ = 3 ст. BC = 2.1 cm. » 

YZ = 1.4 cm. »ZL = 1.8 ст. 
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R.T.F. 1 m(ZB)*»m(ZD)*m(Z X) »m(Z 2) »m(ZL) 
» the length of each of : AB > CD and LX 
2 The ratio of enlargement. 
Proof * The polygon ABCD ~ the polygon XYZL (given) 
- m(ZA)2m(Z X) »m(Z B)2m(Z Ү)» 
m(Z С) = т(4 2) •т(4 0) = т(4 1) 
2. m (4 Х) = 70° , т (4 B) = 65° » т (2 Z) = 135° 
`7 the sum of measures of the angles of the quadrilateral = 360° 
2 m(Z D) =m (4 L) = 360° — (70° + 65° + 135°) = 90° 
`7 the polygon ABCD ~ the polygon XYZL (given) 
.AB BC CD DA 


“ХҮ YZ ZL. LX 


E 


~ 


=4.5 ст. СЮ = = 2ле > LX=2.cm: 


_3х3 1.8 х3 
2 2 


The ratio of enlargement (The constant ratio among the lengths 


of the corresponding sides) = LZ =< (The req.) 


In the previous example » we notice that : 


The perimeter of the polygon ABCD = 4.5 + 2.1 + 2.7 + 3 = 12.3 cm. 


The perimeter of the polygon XYZL 23 + 1.4 + 1.8 +2 = 8.2 cm. 


The perimeter of polygon ABCD ” 123 ° = the ratio of enlargement. 


The perimeter of polygon XYZL 8. 


i.€. Тһе ratio between the perimeters of two similar polygons = the ratio between the 
lengths of two corresponding sides. 
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Example Two similar polygons whose lengths of the sides of опе of them are 3 55 56 

»8 and 10 cm. and the perimeter of the other = 48 cm. 
Find : The lengths of the sides of the second polygon. 

Solution 

Given Let the first polygon be ABCDE and the second be ABCDE 
ABCDE is a polygon whose lengths of its sides AB » BC , CD » DE 
and EA are 3 55 56 58 and 10 cm. respectively » the perimeter 
of the polygon ABCDE equals 48 cm. » the polygon ABCDE 
is similar to ABCDE 

R.T.F. The lengths of the sides of the polygon ABCDE 

Proof ' The polygon ABCDE ~ The polygon ABCDE 
53 хэврэчинэ ABCDE = the ratio of enlargement. 

The perimeter of ABCDE 
48 48 3 


B CD DE EA 
"3 5 6 8 1 2 
AB = 4.5 cm. s BÒ =7.5 ст. › 


1 Іп the opposite figure : 

27 ABCD ~ £7 XYZL 

Find : 

(1) m (Z Y) X 
(2) The length of XY 


106. 


(The req.) 
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| Similarity of two triangles 


You knew that for two polygons in order to be similar» two conditions should be 
verified together, one of them is not enough to say that the two polygons are similar. 


But in triangles» one condition is enough to say that the two triangles are similar. 


| A geometric fact : 


The two triangles are similar if one of the two following conditions is verified : 
Ere measures of their corresponding angles are equal. 


| 2 The lengths of their corresponding sides are proportional. 


According to the previous fact : 


F 
A 
E If ABC and DEF are two triangles where : 
т (4А) = т (2 D) m (4 В) = т (4 E) 
sm: Oem B) 
D E C B 


» then A ABC ~ A DEF 
As a result for their similarity » we find that : 


AB BC СА 
DE EF FD ( Y \ i Y \ 
A B CD EB Р 
If ABC and XYZ are two triangles where : 
AB _ BC _ AC 


_ BC _ A 
XY YZ XZ x 
> then A АВС ~ А XYZ 
As а result for their similarity » we find that : 27 f 
m(ZA)zm(Z X)»m(ZB)zm(Z Y) č B 


»>m(Z С) = т (4 4) 


@ The two right-angled triangles are similar if the measure of an acute angle in one of 


them is equal to the measure of an acute angle in the other. 


Ө The two equilateral triangles are similar. 


Ө The two isosceles triangles are similar if the measure of an angle in one of them 


equals the measure of the corresponding angle in the other. 


Solution 


Given 


R.T.F. 


Proof 


Example 


|108 


In the opposite figure : ё 

ABC and EFD are two 2 
triangles. In them » $ 
m(ZB)=m(ZF)=115°, B ?em 
т (2 A) = 22° , т(4 Юр) = 43°, 

АВ = 9 cm. » ВС = 5 ст. AC = 12 ст. and ED = 18 cm. 
Find : The length of each of EF and FD 


т (4 B)=m (4 Б) = 115°, 
т (4 A) = 22° m (4 D) = 43°, 
AB = 9 ст. , ВС = 5 ст. , AC = 12 ст. » ED = 18 ст. 
The length of each of : EF and FD 
'^ The sum of the measures of the interior angles of a triangle = 180° 
^. In ДАВС: m (Z C) = 180? – (115? + 22°) = 43° 
In A EFD: m (4 E) = 180? – (43° + 115°) = 22° 
т (2 B)=m(Z Е) = 115° m(Z C) = m(Z D) = 43°, 
m (4 А) = m (Z E) = 22? 
7. ДАВС ~ А EFD 


9 5 I2. 


----15 cm. (The req.) 


In the opposite figure : 
ABC is a triangle in which : A 


' 
AC = + AB 26cm. ; BC 2 9 cm. \ 
5 


»ЕЄАВ » where EB = 5 cm. and EF // BC 
Find : The length of each of EF and CF C om, B 


Lesson One i4 
Solution 


Given AC -4 AB =6 cm. ; BC - 9 cm. ; BE = 5 ст. and EF // BC 


КТГ. The length of each of : EF and CF 


Proof s + AB =6 


-. AB = 12cm. 

^ AE=12-5=7 ст. 

' EF // BC 

- m(Z AEF) = т (4 B) (Corresponding angles) 
»m(Z AFE) = m(Z C) (Corresponding angles) 
эг Z Ais a common angle in A A AEF and ABC 


AE EF AF 
г. А. AEF ~ t d that: — = — = —— 
A ABC › then we deduce tha AB" BC AC 
DEM NE 
2 Эн ин 
T SEI 
6x7 1 
АЕ = 12 =3 5 cm. 
.СЕ=6-3 1 =2 2 ст (The гед.) 


Example E in the opposite figure : 
ABC and XYZ are two triangles. 
In them , AB = 4 cm. » BC = 6 em. 
"АС = З ст. » XY = 10cm. 
» YZ = 15 cm. and XZ = 7.5 cm. 
1 Prove that : AABC ~ A XYZ 
2 Find: m(Z A)+m(ZY)+m(ZZ) 


Solution 
Given AB =4cm. ВС = 6 cm. АС = 3 ст.» 
ХҮ = 10 cm. » YZ = 15 cm. and XZ = 7.5 ст. 


109) 


RIP. A ABC ~ A XYZ 
RT.F. m (Z A) + m(Z Y) + m (Z Z) 
Proof In AA ABC and XYZ , 

AB 4 2 BC б 


ХҮ 10-5'vz- 15 
АВ BC AC 

AY YZ AZ 
7. ДАВС ~ A XYZ (First req.) 
- m(ZA)zm(Z X) (1) 
`7 The sum of the measures of the interior angles of the triangle = 180° 
-. From А XYZ: 
т (2 Ху-т(2 Y)+m(Z Z) = 180° 
Substituting from (1) : 
т (2 А) + т (4 Ү) + т (4 4) = 180° (Ѕесопа гед.) 


2 In the opposite figure : 
A ADE ~ A ABC , АЕ = бст. AD = 7 cm. and BE = 8 cm. 
Find : 

— . DE 
(1) The length of DC (2) The ratio BH 


Example In the opposite figure : A 
ABC is a right-angled triangle at A 
»D € BC where AD L BC 
Prove that : С D n 


1 AABD—ACAD 
2 AABD —ACBA 


1 


Lesson One 24, 


Solution 


ABC is a triangle in which : m (Z А) = 90* 5 AD L BC 
1 AABD~ACAD 2 ЛАВР ~ А СВА 

In A ABD :  ш(2 ADB) = 90° 

- m(Z B) + т (4 BAD) = 90° 

> т (4 BAD) + т (4 DAC) = 90° 

“т (4 В) = т (2 DAC) 

Іп AA ABD , CAD: 

: m(Z B)2m(Z DAC) (Proof) 

m(Z ADB)2m(Z CDA) = 90° 


г. m(Z BAD) = т (4 ACD) 
7. A ABD ~ ACAD (Q.E.D. 1) 


In AA ABD »CBA:  ш(21 BDA) = m(Z BAC) = 90° .Z В is common 
г. m(Z ВАР) =m (4 C) 


7. A ABD ~ А СВА (О.Е.Р. 2) 


From the previous example » we deduce that : 
In the right-angled triangle » the perpendicular from the vertex of the right angle to the 
hypotenuse divides the triangle into two similar triangles and each of them is similar to 
the original triangle. 


im 


Lesson 


Converse 
of Pythagoras' 
theorem 


You have studied last year how to find a side length of a right-angled triangle » knowing 


the lengths of the other sides » using Pythagoras' theorem which show the relation among 
the squares of the side lengths of the right-angled triangle. 


B 
If ABC is a right-angled triangle at A 


’ (ВС)? =( | АС)? 
then NS (AB) + (AC) 


é 


A 
In this lesson » we present to you how to determine whether the triangle is right-angled or 
not » using the converse of Pythagoras’ theorem. 


i The converse of Pythagoras' theorem 


In a triangle » if the sum of the areas of two squares on two sides 


is equal to the area of the square on the third side, then the angle 
opposite to this side is a right angle. 


Pythagoras 


ü 
i.e. If ABC is a triangle in which (AB)? + (АС)? = (ВС)? 
sthen m(ZA)=90° 
am )-9 


СЯ 


> 
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We can state this theorem as follows : 
In a triangle; if the square of the length of a side is equal to the sum of the squares of the 


lengths of the other two sides» then the angle opposite to this side is a right angle. 


ET | É|(10 0. 


In A ABC 5 if AC is the longest side and if (AC)? # (AB)? + (ВС), then m (4 B) # 90° 
and the triangle is not right-angled. 


Example In the opposite figure : 
ABCD is a quadrilateral in which : 
m(Z В) = 90° , AB = 4 cm.» 
BC = 3 cm. » CD = 12 em. and DA = 13 cm. C3on. B 


Prove that : m (Z ACD) = 90° 


Solution 
Given m(Z B)290? , АВ 24cm.» ВС = 3cm. 
sCD = 12cm. DA= 13cm. 


RER m (4 ACD) = 90° 

Proof '- ABC is a triangle in which : m (4 B) = 90° 

2. (ACY = (АВ) + (BC) (Pythagoras' theorem) 

г. (AC)? = 16 9 = 25 5 AC 5 om. 

In A ACD: 

+ (AD)? = (13)? = 169 5 (CD)? = (12)? = 144 5 (AC)? = (5)? = 25 

л (AD)? = (АС) + (CD? 

-. m(Z ACD) = 90° (Converse of Pythagoras’ theorem) (Q.E.D.) 


Example In the opposite figure : 


A 
ABC is a triangle » AD -L BC , D C BC where : 
BD = 1 ст. » DC = 4 cm. and AD = 2 ст. 
Prove that : m (Z BAC) = 90° С 4cm. D 1cm. В 
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UNIT 
gi 


Solution 
—— E! 


by yourself 


mm 


Given 


R.T.P. 
Proof 


ABCD is a rectangle , EC AD 


ABC is a triangle in which : AD -L BC 
Ар =2 cm. » DB = 1 cm. and DC = 4 cm. 
m (Z BAC) - 909 
In AADB : 
' m (4 ADB) = 909 
л (AB) = (Ар)? ES (DB)? (Pythagoras' theorem) 
2 (АВ) 244125 
In AADC: > т (4 ADC) = 90° 
KS (АС) = (AD) + (рс) (Pythagoras’ theorem) 
2 (AC = 4+ 16 = 20 
Adding (1) and (2) : .. (AB)? + (AC)? = 5 + 20 = 25 
>. ВС= ВО + ОС = 1 +4= 5 ст. 


(1) 


^. (BC? = 25 2. (АВ) + (AC)? = (BC? 
-. m (4 BAC) = 90° (Converse of Pythagoras’ theorem) (О.Е.р.) 
In the opposite figure : 


D 16cm. E 9cm. A 


Е 
such that : AE 2 9 cm. ED = 16 cm. e 
and DC = 12 cm. 


Prove that : m (7. BEC) = 90° 


Projections 


F4 The projection of a point on a straight line 


* In the opposite figure : 


А 

L is a straight line» the two points i | 

A and B are not belonging to the straight line L ee 
Draw from A the ray AA 1 L to cut Lat A " 

Then draw from В the гау BB L L to cut Lat B B 


* The point A is the position of the perpendicular segment drawn from A to the straight line L 


and it is called the projection of the point A on the straight line L 


* Also the point B is the position of the perpendicular segment drawn from B to the straight 


line L and it is called the projection of the point B on the straight line L 


Special Case : 
If the point C EL : then its perpendicular projection on the straight line L is the same point C 


Generally 


£3 The projection of a point on a straight line is the point of intersection of the 
perpendicular segment from this point to the straight line. 


If the point lies on the straight line» its projection on it is the same point. 


115 


In the opposite figure : 
The point A is the projection 


of the point A on the straight line BC 


> 


2 | The projection of а line segment on a straight line 


* In the opposite figure : 


ABisa given line segment; L is a given straight line in 


the same plane. 


-------3495 


------u 
ENS х. 
» 


wl- 
Z 
27 
> 
- 


Through our study of the projection of a point on a straight 
line » we can get the projection of the point A on the straight 
line L to be A »also we can get the projection of the point B on the straight line L to be B 


Similarly we can get the projection of any point belonging to AB on the straight line L » 
then we will find that this projection belongs to AB 


For example: 
If the point C € AB; then С (the projection of C on L) € AB 
and if the point D C AB; then D (the projection of D on L) € AB and so on ... 
Therefore : 
The line segment AB is the projection of AB on the straight line L 


Generally 


The projection of a line segment on a given straight line is the line segment whose two 


endpoints are the projections of the two endpoints of the main line segment on this 
straight line. 


* The following table shows the relation between the length of a line segment and the 


length of its projection on a given straight line : 
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The point C 


From the table; we notice that : 


The projection of a ray on a straight line 


08: In the opposite figure : 
AB is a given ray » L is a given straight line in the same 
plane. If A is the projection of A on the straight line 1.» B is 
the projection of B on the straight line 1.» 
then the ray AB is the projection of the ray AB on the 
straight line L 


annt) 
аг 
> 


E 


с 
ux 
> 


If DE AB , DÉ AB and if D is the projection of D on 
the straight line L, then D€AB.D ¢ AB 


Generally 22 
The projection of a ray on a straight line not perpendicular to it is а ray C this straight line. 


177 


In the opposite figure : A 
If AB L the straight line 1.» then the projection of AB s| 
on the straight line L is the point C — n—À L 
Generally 


The projection of a ray on a straight line perpendicular to it is a point belonging to the 
straight line. 


e In the opposite figure : fa 


The projection of AB on the straight line L 


is the straight line AB which is the straight line L itself. -4ф---- L 


A 
i 
i 
i 
І 
i 


Generally i " 
The projection of a straight line on another straight line not perpendicular to it is that 
another straight line. 


In the opposite figure : A 
If AB L the straight line L » then the projection Е L 
of AB on the straight line L is the point C B 


Generally 3 
The projection of a straight line on another straight line perpendicular to it is the point of 
intersection of the two straight lines. 


Examp е EJ In the opposite figure : A 

A ABC is right-angled at A and AD L BC »complete : 

The projection of AB on BC is ==. é 1 ч 
The projection of АС on BC is «+--+ 

The projection of BC on AC is ----- 

The projection of BC on AB is ----- 

The projection of AC on AD is .-.-...... 

The projection of AD on BC is .-........ 


The projection of AB on AD is ---- 


Wo na Un 35 U N = 
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Solution 1 DB 2 DC 3 AC 4 BA 
5 AD 6 The point D 7 AD 
Example In the opposite figure : 


Solution 


TRY 


by yourself 


ВО П АЕ = {C} »m(Z B)» m(Z D) = 90°, 
АВ = 6 cm. » АС = 10 ст. and DE = 3 ст. 
Find : The length of the projection of AE on BD 


+ ABL BD -. B is the projection of A on BD 
> EDLBD 2. D is the projection of E on BD 


-. BD is the projection of AE on BD » тг AABC is right-angled at B 

-. (BC)? = (AC)? - (AB)? = (10 – (6)? = 64 (Pythagoras theorem) 

^ BCz8 cm. >. in AA ABC and EDC : 

т (4 В) = т (4 D) = 90° and т (4 ACB) = m (Z ECD) (У.О.А.) 


- т(4 А) = т (4 E) 
г. A ABC ~ A EDC апа we deduce that : 


AB. BC, AC 6.8 10 

ED DC EC 3 DC ЕС 

20С= 2X5 - 4 em, -. BD =BC DC = 8 47 12 em. 

г. The length of the projection of AE on BD = 12 cm. (The req.) 
In the opposite figure : 


ABC is a triangle in which AB = BC = 5 ст.» 


AC 2 8 em. » AD L CB and BE L AC 
Complete the following : 


(1) The projection of АВ on BC is ----- 
(2) The length of the projection of AB on АС = 


(3] The projection of AB on AD z the projection of -== on AD 
(4) The length of the projection of BE on AC = ·-........ 


(5) The area of A ABC = eee 


zi 


abt сай —= 


In the right-angled triangle » the area of the square on a side 
of the right angle is equal to the area of the rectangle whose 
dimensions are the length of the projection of this side on 


the hypotenuse and the length of the hypotenuse. 
In the opposite figure : 

If A ABC is right-angled at A 

» D € BC where AD L BC 


> then: 


(АВ) = BD x BC 
(AC)? = CD x CB 


BD is the length of the projection of AB on BC 


CD is the length of the projection of AC on BC 


If A ABC is right-angled at A » D € BC such that : AD -L BC , then: 


120 


Euclid 


(ADY = BD x DC 


Lesson Four 14. 


We can deduce the previous corollary as follows : A 
`7 A ABD is right-angled at D 
^ (АВ) = (AD)? - (BD) (Pythagoras’ theorem) ё D B 
г. (AD)? = (AB) - (BD)! but (AB)? = BD x BC (Euclidean theorem) 


М (AD? = BD x BC - (BD)? = BD (BC - BD) = BD x DC (Q.E.D.) 


If A ABC is right-angled at A and D € BC 


such that AD -L BC ;then : osse | 


And we can prove that as follows : 


The area of A ABC = + BC x AD = 1 AB x AC 


2 2 
- AB x AC 
BC 


We can deduce the Euclidean theorem and its corollaries using similarity 
of two triangles as follows : 


In the opposite figure : 
ABC is a right-angled triangle at A 


»О € BC where AD L BC 


In AA ABC , DBA: 

т (4 BAC)2m(Z ADB) = 90? , 4 B is common 
- m(Z С) = т (4 BAD) 

7. A ABC ~ А DBA (1) 

» by the same way in AA ABC › DAC: 

'" m(Z ВАС) = т (4 ADC) = 90? , Z C is common 
- m(Z В) = т (4 DAC) 

^ ДАВС ~ ADAC (2) 
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UNIT 
сі 


>from (1) » (2): - ДАВС ~ А DBA ~ ADAC 


а ” . АВ BC ., 1 
>: ЛАВС ~ A РВА “DB pa (АВ) = 0В x BC 


а в ,AC BC |. 7- 
»'! A ABC ~ ADAC хтеде “(AO -DCxBC 


" - o DB -DA  . i. 
> `` A DBA ~ ADAC ^BA^pc (DAY = DB x DC 


- as „ВС AC . _ BAxAC 
>. A ABC ~ А ОВА " BA DA KA Daen 


c 
(ВС)? = (AB)? + (АС)? 
(АВ)? = (ВС)? - (AC) 
(АС)? = (BC)? - (АВ)? 


Ехатріе In the opposite figure : 
XYZ is a right-angled triangle at X » XL L YZ 
such that : LC YZ » YL = 9 cm. and LZ = 16 cm. 
Find: 1 The length of XY Z  iém  L9m Y 
2 The length of XZ 
3 The length of XL 


haz 


Solution 


Given 


R.T.F. 


Proof 


Example 


Lesson Four 24, 


т (4 YXZ) = m (Z XLZ) = 90° , YL = 9 cm. LZ = 16 ст. 
1 The length of XY 

2 The length of XZ 

3 The length of XL 

A XYZ is right-angled at X » XL L YZ 

& (Хү) = YL х YZ (Euclidean theorem) 

г. (KY)? «9 x 25 = 225 


Sued = Sem. (First req.) 
Similarly : 

(XZ)* = ZL x ZY (Euclidean theorem) 

^ (XZ = 16 х 25 = 400 2 XZ = 20 ст. (Second req.) 
s 7 (XL)? = LY x LZ (Corollary) 

2 (XL)? 29 x 16 = 144 ^. XL= 12cm. (Third req.) 


Another solution to find the length of KL 


YZ 25 
And we can find the length of XL using any of the two right-angled 


triangles XLZ or XLY using Pythagoras’ theorem as follows : 
In the right-angled triangle XLY 

(XL? = (XY)? - (YL)? = (15)? - (9)? = 225 – 81 = 144 

-. AL=12 cm. 


In the opposite figure : c 
Л ABC is right-angled at B and DE AC D 
such that BD L AC ; 
AB = 8 cm. and CB = 6 cm. 
Find: 1 AC 2 DB 
3 The length of the projection of BC on AC 
4 The length of the projection of AB on AC 


6cm. 


UNIT 
gi 


Solution 26. 
Given Л ABC is right-angled at B , BD -L AC , AB =8 cm. and CB = 6 cm. 
R.T.F. 1 AC 2 DB 
3 The length of the projection of BC on AC 
4 The length of the projection of AB on AC 
Proof `7 A ABC is right-angled at B 
: (АС) = (AB)? + (BC) (Pythagoras' theorem) 
~. (АС)? = 64 + 36 = 100 ^. AC = 10 cm. (First req.) 
>: BD LAC « m (Z ABC) = 90° 
+ DB = АВХВС .. 8*6. ,g m. (Second req.) 
AC 10 
» '' the projection of BC on AC is DC 
‚ (ВС)? = CD х CA (Euclidean theorem) 
7.36 2 CD x 10 ^ CD = 36 2 36cm. (Third req.) 
» ' the projection of AB on AC is AD 
, (AB) = AD x AC (Euclidean theorem) 
^ 64 2 AD x 10 „АЮ = 94 =64cm. (Fourth req.) 
TRY 
ry yourself In the opposite figure : 


ABC is a triangle in which » m (4 BAC) = 90° 
and D € BC such that AD -L BC , AB = 15 cm. and BC = 25 cm. 


Complete the following : 

(1) (ACY = (ВС)? = (----.... ee o ee cm. Cc «ae 3» 
(2) (АВУ-ВОх----- ^ Bim oc cm. 

(3) (ACy = .......... х СВ СТУ m eem cm. 


(4) (ADY = BD х ·......... TERT cm. 
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Lesson Four 44 


| Euclidean theorem proofs 


* In the opposite figure : 
ABC is a right-angled triangle at A 
and the square ABEF is set up on AB (one of the sides of 
the right-angle) 
and the square BCXY is set up on the hypotenuse BC 
If AD is drawn to be perpendicular to BC to cut it at D 
and cut XY at N and draw EC and AY 
Then : m (Z EBC) = 90° + т (4 АВС), m (4 ABY) = 90° + m(Z ABC) 
$ m(Z EBC) = т (4 ABY) 
ч In AA EBC and ABY : 
EB = AB (Two sides in the square ABEF ) 
BC = BY ( Two sides in the square BCXY) 
m (4 EBC) = т (4 ABY) (by proof) 
7. A EBC = A ABY 
г. The area of A EBC = the area of A ABY 
» "7 the area of A EBC = + the area of the square ABEF 
and the area of A ABY = i the area of the rectangle BDNY 
2. The area of the square ABEF = the area of the rectangle BDNY 
>'v the area of the square ABEF = (AB)? 
And the area of the rectangle BDNY - BD x BY - BD x BC (Notice that : BY - BC) 


і.е. Тһе area of the square set up on AB (one of the sides of the right angle) 


= the area of the rectangle whose dimensions are the length of BD 
(The projection of AB on the hypotenuse BC) and the length of the hypotenuse BC 


Similarly» we can prove that : (AO = CD x BC | 


ie. The area of the square set up on AC (one of the sides of the right angle) 
= the area of the rectangle whose dimensions are the length of CD 
(The projection of AC on the hypotenuse BC) and the length of the hypotenuse BC 
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Lesson 


Classifying 
triangles 
according 


to their angles 


* You studied before that the type of the triangle according to its angles can be identified 
due to the type of the greatest angle in measure. 


* If ABC is a triangle in which Z B is the greatest angle in measure : then : 


nm: m (Z B) = 90* 


(i.e. Z B is a right angle) » 


20 


then ABC is a triangle. С 


> 


If m (2 В) > 90° 
(i.e. Z В is an obtuse angle) » 
C / B 
then ABC is an obtuse-angled triangle. Obtuse angle 


If m (Z B) « 90? 


(i.e. Z B is an acute angle) » 


then ABC is an triangle. 
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Lesson Five 14. 


In any triangle (right » acute or obtuse-angled triangle) » we find that : 


The length of any side of the triangle is greater than the difference between the lengths of 
the other two sides and less than the sum of their lengths. 


i.e. If ABC is a triangle 5 then: 
* BC- AC « AB « ВС-АС 
* AB- AC < BC« AB * AC 
* AB - BC < AC < AB + BC 


Determining the type of the triangle according to its angles in case of 
knowing the lengths of its three sides 


To determine the type of the triangle according to its angles in case of knowing the lengths of 
its three sides » we should compare between the square of the length of the longest side of the 
triangle and the sum of squares of the lengths of the other two sides: then this comparison will 
determine the type of the triangle as follows : X Remember that 

* Let ABC be a triangle in which Nee UE CT CERE 


ness From Pythagoras' theorem 
AC is the longest side » then : Р : 


if A ABC in which m (Z B) = 90° 


v NM 2 2 
GD if (AC? = (AB? + (ВС) , thenm(Z АВС) =902 ° (АС) = (АВ) + (BO 


and ABC is a right-angled triangle. А 
C B 
i.e. If the square length of the longest side equals the sum of the squares lengths of the 
other two sides » then the triangle is right-angled. 
A 


Ø if (AC) > (АВ) + (BC? , then m (Z ABC) > 90° 
and ABC is an obtuse-angled triangle. 


i.e. If the square length of the longest side is greater than the sum of squares lengths of 
the other two sides » then the triangle is obtuse-angled. 
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If (AC)? < (АВ) + (BC)? ; then m (4 АВС) < 90° A 
and ABC is an acute-angled triangle. 


i.e. If the square length of the longest side is less than the sum of squares lengths of the 
other two sides » then the triangle is acute-angled. 


Example In each of the following, determine the type of the triangle ABC 
according to its angles if : 


1 АВ-4ст..»В8С-5 ст. and AC = 7 cm. 
2 АВ = 5 ст. BC = 13 ст. and AC = 12 cm. 


3 АВ = 11 cm. x ВС = 8 ст. and AC = 9 ст. 


Solution 1 - АС is the longest side 

, (AC) = (7)? = 49 

, (АВ) + (BC) = (4? + (5)? = 16 + 25 = 41 
: (АС) > (АВ) + (BC)? 

^. ABC is an obtuse-angled triangle. 


2 5 BC is the longest side 
» (BC) = (13)? = 169 


s (АВ)? + (АС)? = (5)? + (12)? = 25 + 144 = 169 
-. (BC)? = (AB)? + (ACY 
7. ABC is a right-angled triangle. 
3 ч AB is the longest side 
» (AB)? = (11)? = 121 
» (BC) + (АС)? = (8? + (9)2 = 64 + 81 = 145 
7. (AB) < (BC)? + (АС)? 


-. ABC is an acute-angled triangle. 


128 


Lesson Five 14. 


TRY 


»y yourself 1 In each of the following , determine the type of ^ XYZ according to its 
angles : 
(1)XY 23cm. ; YZ 25cm. ,2Х 2 4cm. 
(2| XY 29cm. » YZ 28cm. » ZX = 6 cm. 


(3]XY = 13cm. » YZ2 7 cm. »ZX = 9 em. 


e To determine the type of an angle in a triangle » we compare between the square length 
of the side opposite to it and the sum of squares lengths of the other two sides. 
(2) The greatest angle in measure in the triangle is opposite to the longest side. 


€ In any triangle » there are two acute angles at least. 


Example In each of the following, determine the type of Z A in A ABC if : 
1 АВ = бст. » ВС = 7 cm. and AC = 8 cm. 
2 АВ = 12 ст. » ВС = 15 ст. and AC = 9 ст. 
3 AB = 12 ст. » ВС = 20 cm. and АС = 15 ст. 
Solution 1 - (BC? = (7)2 = 49 , 


Notice that : 
Z A is opposite 


to BC in A ABC 


s (АВ)? + (AC)! = (6)? + (8) = 36 + 64 = 100 
г. (BC)? < (AB)? + (АС) 
^ m(Z A) < 90° 
^. Z Ais an acute angle. 
2  (BCY = (15? = 225 , (AB)? + (AC)? = (12)? + (9) = 144 + 81 = 225 
-. (ВС)? = (AB)? + (AC) ^ m (Z A) = 90° 
^. 2 Ais a right angle. 
3 4 (BC) = Q0) = 400 
s (АВ)? + (AC)? = (12)> + (15)? = 144 + 225 = 369 
: (BC? > (АВ)? + (AC)? ^ m (Z A) » 90? 


^. 4 Ais an obtuse angle. 
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ЯВ 
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Exam ple In the opposite figure : 
ABCD is a quadrilateral in which m (Z B) = 90? 5 
AB =6 cm. » ВС = 8 ст.  AD- 7 ст. 
and DC = 5 ст. 


Determine the type of the angle which has 


the greatest measure in A ACD 
Solution 
Given m(Z В) = 90° .AB-6cm.»BC-8cm.»ADz7cm.» DC = 5 ст. 
R.T.F. The type of the greatest angle in measure in A ACD 


Proof '- ABC is a triangle in which m (Z B) = 90° 
^. (АС) = (ВС) + (AB)? = 64 + 36 = 100 (1) 
2. AC = 10 ст. 


>. AD=7 cm. and DC = 5 ст. 
л. AC is the longest side in AACD 


-. Z Dis the greatest angle in measure. 


> (AD)? + (DO = 49 + 25 = 74 (2) 

From (1) and (2) : 

7. (AC)? > (AD)? + (DCY 

^. 4 Dis an obtuse angle. (The req.) 


2 Determine the type of the greatest angle in measure in ^ ABC if : 
AB 24 cm. » ВС = 7 cm. and AC = 5 cm. 
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By a group of supervisors 


EXERCISES 


nd 
PREP 
2024 


SECOND TERM 


gins 


First Algebra and Statistics 


] Factorization. 


UNIT 


2 Non-negative and 
negative integer 


UNIT 


powers in R 


3 Probability. 


UNIT 


4 Areas. 


UNIT 


Similarity, converse 
of Pythagoras" 
theorem and 
Euclidean theorem 


2 » 
» 
FaWacCacCKacKac ac acr. 
а АРАТАТАТАМАФТАТА? °" 7 


Algebra and 
Statistics 


First 


Factorization 


of the unit : 


1. Factorizing quadratic trinomial in 
the form: X? +ЬХх+ с 


2. Factorizing quadratic trinomial in the 
form:aX^*bX*c,whereaz +1 


3. Factorizing the perfect square 
trinomials. 


4. Factorizing the difference of two 
squares. 


9. Factorizing the sum and difference 
of two cubes. 


6. Factorizing by grouping. 
1. Factorizing by completing the square. 


8. Solving quadratic equations in one 
variable algebraically. 


9. Applications on solving hu o 
quadratic equations in one 
variable algebraically. La 
TEN — = зэ 
the 
to solve an interactive E 
test oneach 228, 


lesson 


х-. 


Exercise 


Factorizing 


quadratic trinomial 
in the form : 
X «bXe«c 


Ф From the school book OR Io) 
, ee Problem Solving (si 


Interactive test 
П Find: 


Two numbers such that their product = 30 and their sum = 11 


111 Two numbers such that their product = 12 and their sum = — 8 
Two numbers such that their product = — 18 and their sum = 3 


|. Two numbers such that their product = — 15 and their sum = ~ 14 


2| Factorize each of the following : 


x?*-8x24 15 CD x? 11 X 4-10 
DA x*=7X+12 x*-17 X30 

X?4 5X-—14 ED x* 4-4 X— 12 
x?-6 X- 16 LO x* 3x - 10 


8 Factorize each of the following : 


Х2-5Ху-6у | LI b? +3 bc - 10 c? 


x?-15 Xy «36 y? Ex*-sxy-2 


ü Factorize each of the following : 
15 а+а2 34 | 22a- 75 +a? 


-104 x?^43x Xx? 421-10 X 


1 


Factorize each of the еннан 


ji 


gp aeee Remember @ Understand © Apply Problem Solving 


(1)x^ « 9 x? 4 18 [(2)x4-8 x? + 15 
Е al -6l - 4o | (4]a* +a? b? — 56 b^ 
Factorize each of the following : 
(1) ED 5 x?-10 x - 15 12)2 а2+ 28 a 96 
(aly? 4 y?-6y 811 1Х7-3Хх7-28х 
[8]3 x^-42—15 € (8118 Х-15Х2-3Х7 
(7)-2Х2-2Х-40 (8) EI] - X? « 2 x 4 63 
| [9] LL] a? b? - 24 ab? + 143 b? 10) 2 a4 24 a? b? - 26 b 
Factorize each of the following : 
a)X (X 7) +10 | (2|Х2-4Х-3(Х-2) 
3 (a—-4 b) (a - 4 b) «бар а) X? (x -23) + 60 x 
5](X-4)(X-9)-2 (X4 5) 
51 Find the value of c €Z such that the expression will be — , — factorize 
Тас 
(11Х2-сХ-15 (2Х2-7Х-с 
3]у2-су+ 29 | [4]a? -а-с 
Bl Complete : 
1 mx?-11 X418 le UE res ) 
2|Х2-5Х-6-1(----- )(Х-2) 
SDN oo omn 435 oc De oen | oe +5) 


ie eee ) is a factor of the expression : X? - X- 6 

88 If (X+2 y)=4 and (Х- y) = 1 » then the numerical value of the expression 
ХЭ -Ху-2У B 

0) х2-2 Ху-3у2=7,Х+у=1 
sthen X23 y Sere 


Choose the correct answer from those given : 
(л If the expression : X? + 7 X + а сап be factorized » then a may be equal to -+-+ 
(a) 8 (b) 10 (c) 18 (d) 49 


Exercise 1 ? 


|? If the expression : X 23 X+ с can be factorized » then c may be equal to =+- 


(a) 1 (b) 2 (c) 4 (d) 6 

3 | For the expression : X? — X- К can be factorized » then К # =- 
(a) 12 (b) 30 (c) 6 (d) 8 

4 If the expression : X 2 +a X + 2 can be factorized » then а may be equal to =- 
(a) 1 (b) 2 (c) 3 (d) 4 

5 If the expression : X 2 +b X— 10 can be factorized » then b may be equal to -+--+ 
(a) 3 (b) 2 (c) 1 (d) - 1 

8 If the expression : X? — c X+ 12 can be factorized » then c may be equal to ----- 
(a) - 1 (b) 4 (c) 7 (d) 1 


7 Which of the following numbers can be added to the expression : X ?.8 X4 5to be 
factorized ? 
(a) 1 (b) 2 (c) 4 (d) 5 


D Geometric Application 


The area of a rectangle is (X 246X+ 8) cm? and its length = (X + 4) cm. Find each of its 
© 
| 


width and its perimeter in terms of X 


J For excellent pupils 
e 


Factorize the following : (X – 1 -2(X-1)-8 
e 


the interactive tests 
by scanning the 


Download 


application 
sthen scan 


Application on in 


your phone each exercise 


(Y : Ф) Y of gala! Х/(25/42) oWolel, вл! 9 | 


Exercise 


Factorizing 
quadratic trinomial 
in the form 
:aX^ «b X«c 
where a 7 + 1 


{Ц From the school book 


€ Remember @ Understand Ө Apply 


Factorize each of the following expressions : 


3023" 43X1 
3)£0522-7242 
5|5Х244Х-12 
Jné6x-nxxea 
(9)£23y?47y-6 


114у2-5у-21 


E [s] 
4. Problem Solving (8 ) 


Interactive test 


(21 13 38"-7а-2 


8413 X^— 14 X-5 


(6,3 X2 10 X 4 8 


8/1352?—18a4 16 


10£282^42z-3 


А Factorize each of the following expressions : 
(112Х9-5Ху-2у 
(3 Herder 

| 10 a? + 11 ab - 18 b? 

aro dis 


INI (9) 


g Factorize each of the following expressions : 
 m6x?-21x+18 
125m- 10 + 15 т> 
6х3+14х2+8х 


(3)£ 
= 
(7) £0 21 x? y «6x? - 15 x? ^ 


| 10 


121124" -а-6 
(21ц13х7-20Ху-7у” 


га12 y? +yX- х? 
(e£26x?-47 xy- 63 y? 


[Es x*—2Rx—60 

(4]£2 8 X? -27 x?-20 x 

(81 18 X? 33 x? -30 x 

(8 12 (c +d) X? 68 (c +d) X+ 80 (c +d) 


Exercise 2 2 
a Factorize each of the following : 
1)2X(X 3) +13 X € 24 2)4х(3Х+7у)–5у2 
31 5у2-4Х(7у+3Х) A) (5b-2)?-4b-5 


Complete the missing terms : 
1)]5x?-2x-72s(5x- T: ) (Xm ) 
f2£03X?410X482(-- adj PER әй ) 


(3) 6 X? -11 X-10= (2 X- ie +2) 
(43x*-7X4225 Coe c eee -1) 

(51Ц13 2-7Х-6-(3Х----- janaa ETT ) 
(6) 22х2+х-6=(.--------. ee FC oic ) 
EIVA er -(2Х-3у)(---- -2y) 
(8)5 X?-3 Ху--......... = (X= y) (e анаан: ) 


6 | 1] Œ If (X + 1) is a factor of the expression : 5 Ж5-23Х-31 
» then find the second factor. 
2 If (2 X — 7) is a factor of the expression : 4 x*-8x- 21 


» then find the second factor. 


CO Find the value of c € Z such that the algebraic expression can be factorized » then 
O 
factorize it : 


mex a5 (2)c X?-13 X 6 


» Geometric Application 


a (13 The area of a rectangle is (2 X ? +19 X 4 35) cm? Find two possible dimensions of 


1 the rectangle in terms of X » then find its perimeter as X = 3 
2 
9 
a Factorize each of the following : 

* 313411 (ab) -4 (a+b)? 

(230 X43y) -QX*3y) (X-y) -2(x- y? 


> For excellent pupils 


E: 


Exercise 


Factorizing the 


perfect square 
trinomials 


НА From the school book 


e» Problem Solving 


Interactive test 


Ё Show which of the following expressions is a perfect square trinomial : 


СД x?- 12 x 4 36 


(2-8(т- 16 т“ 
4c*—12c?^d- 9а 
1-2 а + a^ 

LII 1 y_y+4 

442! А 


| 
(2: Factorize each of the following : 


LL] m^-2m-4 1 
Г19Х7-12Х-4 
1 9 a^ 6ab4b 


16 a? — 40 ab + 25 b? 


LL] 36- 60k + 25 К? 


El Factorize each of the following : 


LL] 18 y^- 12y «2 


24 а + 24 a? + 6 


a? — ab + b? 

СД 25 xX?- 15 X49 
9x^«15Xy4 25 y? 
4+ 36а? + 81 аё 
4-ба+8 а? 

ah 001 x^-02 X « 1 
K EIRY £y? 

СА 25 6? - 10b « 1 
14x? -4 Xy + у? 
1+ 14 X «49 x? 

| — 10 a? + 25 a^ 

12 X? 4 36 X y + 27 у? 
Q 6а 12 а2Ъ2+6* 


511 20ау”-60ау-45а 
71Ц1324422 «147 z! 
3160 ab — 36 a? -25 b? 


Exercise 3 Р, E 


(£024 X 24 X^ «6 X2 
(8) QI 4 b? c » bc? +4? 
a0 A (c - d) +2 X(c- d) + X? (c- d) 


1) T y'-2y«4 


E ox. L 4. 
з 55 X io ** ai 


Factorize each of the following : 


117 Х(7Х- 10у) +25 у> 


3 m^- 11 n(2m- 1l n) 


Factorize each of the following : 


Il. a4 dl. a4 .L 
211655 1047 


а) 00001 х2-02х+1 
2)4х2-7у(4Х-7у) 
a (х-у) +4 Ху 


trinomial : 


Choose the correct answer from those given : 


Complete the missing term in each of the following trinomials to be a perfect square 


8)4 X? 4 28 0+. 
8 £125 m? + 20 mn + +- 
(AO) nen – 24 ab + 16 b? 


è [1 £O If X? +k X * 25 is a perfect square » then k = =- 


(a) 5 (b) 10 


square is === 
ын (b) +6 
H 
ын (b) 7 
E 


(a) 2 (b) 4 


(c) x 10 (d) +5 


= 2 The positive value of К which makes the expression : 36 X ? E k X Lis a perfect 


(c) 12 (d) x 12 
з (O If the expression : X ? +14 Х+ b is a perfect square » then = +--+ 
(c) 14 (d) 49 

а The expression : a X 2_ 40 X + 25 is a perfect square when a = ==- 


(c)9 (d) 16 


€ Remember ® Understand Ө Apply ə Problem Solving 


e |5 Ifthe expression : c - 3 X i is a perfect square »then c = -e+= 


(a) 9 (b) ў х? (с)9 х2 (d) 4 x? 
e (6) IfX=6 sy=4 ,ћепХ2-2 Ху+у2=.......... 
(a) 2 (b) 4 (c) 10 (d) 100 


о (7) Д If à? + 2 ab + b? = 25 s then a + b = -:........ 
(а) 5 (b)-5 (c) +5 (d) 12.5 


Ø Use factorization to get the value of each of the following easily : 
Ò 


1) @ (87)? +2 х 13 х 87 + (13% [2] (99)? — 2 x 99 x 98 + (98)? 
(з) Е (7.3? 2x 73x27 + (27)? а) A 20.7? - 14 x 207 + (0.7? 
(5) (13 (997 + 6 x 997 +9 (8 (99)? «2 х 99 + 1 


7125-2 х 45 + 81 


» Geometric Application 


О The area of a square is (9 X? + 30 X + m) cm? Find the value of m (given that the side 


о 
length of the square is a rational number) » then find its perimeter when X = 2 


For excellent pupils 
e 


Factorize each of the following : 
^ 
a)y +2y (X+ D (X4 1? 


2)(a+b)?-4c* (a+b) +4с* 


"OJCL-MOASSCR 
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- Accumulative tests. j is 
- Monthly tests. yi 
- Important questions. | 


- Final revision. 
- Final examinations. 


Exercise 


Factorizing 


the difference 
of two squares 


LL) From the school book gs 
2, Problem Solving ok: x | 
Interactive test 
EJ Factorize each of the following : 
С x?-4 a? – 25 16 х2-9 
49 y? - 1 2-49" (D 225 x?- y? 
C 625 a? - 81 b? П19-у” 1-9 х2 + 25 
a? 62 – 1 Сд 2? - b? c^ x*-—100 
16 a$— pó ly-i 004 x? -025 y? 
А Factorize each of the following perfectly : 
x*-1 [DI x4 - 16 y* mae... 
В Factorize each of the following : 
| 202-30 x3-25x р и 
n 8x?-50 De oe D LI 27 x? - 48 ху? 


4b? (2a—b) -25 а? (2a- b) 


€ Remember € Understand © Apply ə Problem Solving 
" Factorize each of the following : 


UNIT 


4\(a+b)?-4 [2] 1 - (a- 1)? 
(3/9a?-(2a4 by? (41a? b? — (ab – 1)? 

5) ED (X « 1 - (x - 1? 819 (m - 1? - 25 (m+ 1)? 
(7) ED (X * y + 5? -(x-y - 5? [8] (a-2 b) (a-2b)- 5b? 


Use factorization to get the value of each of the following easily : 


mA (77)? - 23» [2] (78)? – (77 
[3] (11.6? - (1.6? га) (8.27)? - (1.73? 
(5 (95? -25 (6) (999)? — 1 


7) 2 x (25.87)? - 2 x 24.13? 


a Using the idea of factorizing the difference between two squares : find the value of 


^ each of the following : 


1) £131 x29 2 103x97 


If X y =8 , find the numerical value of the expression (X + y? -(Х- y? 
e 


Él Simplify : Ga-2b? - Ga 2b? 42445 
с . i 


Сонце the following : 
9 (31(2Х-- уба: -Зуу-4Х7- ЕРИ 

| Г 4-3 mp) CER —3 9) башы 

| [S] ег 54 X do e b ЗР ) 

| 4lfa-bz2 » a*b-3;,thena?-b?z ......... 

| (sif X?-y?-220 , Х+у= 10 , ћепх-у= e 
| 8 Ifa?-b?245 , a—b=5 ,ћепүа+ь =... 

1 7|ЇЕХ?-у!-24 , X+y=8 then 3 X-3y = 
i 8ИЕХ2-у-Х-у s then X- y = ----...... 

i 8: If 2 (a - b) (a+b) = 18 ,Шепа!-52------ 

l 10 If a +b =7 (a — b) = 14 , then a? - b? = .......... 


16 


Exercise 4 


-— the correct answer from those given : 
! (4) If X? -a = (X-3) (X 43) » then a = ---------- 
(a)3 (b) -3 (c) 9 (d) - 9 
гїїх2-1-4-(Х-2)(Х-2) sthenl 2 ---------. 
(a) zero (b) 2 (c) 4 (d) 8 
o ЗНХ-2у-3 , X?-4y? 221 , then X-2y =- 
(a) 14 (b) 9 (c) 7 (d) 6 
9 (41На-5-7 » a*bz5;then222 -2 b? =- 
(a) 2 (b) 12 (c) 35 (d) 70 
[If X2-y?216 » у-Х=2 ,ћепХ+у= ---------. 
(a) 4 (b) 8 (c) - 8 (d) 2 
o 6 Ifa+b=5 » a—b=4 ,thenb?- a? = ......... 
(a) – 20 (b) - 1 (c) 9 (d) 20 
o (7 If (25)? - (15? = 10 X ; then X = -+ 
(a) 40 (b) 30 (c) 20 (d) 10 
& 8(X-y(X«y(x*-2x!y + yf) = ------ 
(a) X^ - y? (b) (Ху)? (X+ у)? 
(c) (х? - y) o « y) (d) (X? + y) (х? - y^) 


Geometric Application 


po 


For excellent pupils 


Factorize each of the following : 


ИХ»у»хХх-2Ху-у-4 » Х+у=8, 


В fe 


find the numerical value of the expression : X Biss y 


(Y : e) езе! (guia) 431 2, jail 


4) (a2 —2 ab + b)- c? 21(2а+ 3) 8а? – 12 аЬ 


a LL) A right-angled triangle whose hypotenuse = 41 cm. long and the length of one side of the 
9 
| right angle is 40 cm. Use factorization to get the length of the second side of the right angle. 


17 


4.. Exercise 


Factorizing 
the sum 
and difference 
of two cubes 


LL Чэр 


2 Bega) 
€ Remember @ Understand © Apply ə Problem Solving | E ) 
0 Factorize each of the following : VAPEUR 
T MA х7-8 E)X*-4 (3164 X? + 27 
[4] CD] 8 X? - 125 [5] 125 « a? (6) 343-27 m? 
7) [0 m + 64? 8] £D 512 x?- ? (8]x? y? +27 
4827 X? y? - 64 * £2 fa - 8e? al- 7. 
13 8 а? + 0.001 ла Q 0.027 m? - п} 15) 1 + 125 59 
16) [I] 8 X? – 343 уб 47) X 9 + уб a8) X5 — 64 
ё Factorize each of the following perfectly : 
7 (112 х3-16 213 x?- 81 117641 
4) t3 Üm-27 m* [8)3X*^«43X 1345-4437 
7116 X? + 250 y? 8) Д 16a! b«686b* | (8)54x^ y? - 16x y 
10 500 x* y? -256 x^ y? m} x^«4 13) x?-9 
EJ Choose the correct answer from those given : 
e (11 НИ Х-у-3 , x?-Xy«y! 25, thnX?4 y? =... 
(a) 15 (b) 25 (c) 8 (d) 7 
e (2)If X?-y?-14 , X?« Xy * y? 27 , then X-y = —- 
(a) 2 (b) 7 (c) 14 (d) -2 
€ (3J]If X2«y? 228 , X«yz2,then X?- Xy « y? 2 
(a) 28 (b) 14 (c) 2 (d) 7 


(18: 


& (4Ify -a= (y-2) (y? +2y +4) s then a = = 
(a) 2 (b) 4 (c) 8 (d) - 8 
4, [5)]If X?-82 (X +a) (X? 2X4) »thenaz ---------. 
(a) 4 (b) -4 (c) 2 (d) - 2 
& (8I X*-272 (X3) (X? +k +9) s then k = --------- 
(a) - 6 X (b -3Xx (c) 3 X (d) 6 X 
& TIX? - k? (х-к) (X? «4X К) s thenkz ---------. 
(a) 2 (b) 4 (c) 16 (d) 64 
e 8/(X-y)X«y(x*e-x?yl«y*5- stat 
(a) X^ i ( X^«y' (x*-y (d) X9 4 y$ 
Complete the following to get true statements : 
* GQ x?-1s(x- D( TERRE ) 
(2) QJ 8 a° + 125 = (v N REL )(4a^-10a«4 --....-.. ) 
(3]Xx ^4 y 5 = («s € Хананы cione —€—S ) 
17 a a | a A +9) 
5 If (X 3) is a factor of the expression : X^ 3 _ 27 s then the other factor is ------ 
(6 If (4a? -2a + 1) is a factor of the expression : 8а? + 1 5 then the other factor is 


Tx -y =D еў.  X*-Xv4y! 298 Pind die-value of ix^ +y? 


в Factorize each of the following : 
£D (x + 5? – 125 
(812-2(Х-4У 

(8) ED] (x+ y?! - x - y? 
71(Х7-2) (Х7-2)-4 


m 


8 Factorize each of the following : 
Ї [1] m$ -3 m? + 2 


e For excellent pupils 


| 
Н Factorize perfectly : (X 55! - Х ~ 5 


2 


CQ (m- 2 n)?-8 п 

ED (X 5? + (x- 5» 

A (m - n) + (m - п)“ 

(X -3) (X? - 3 X 9) +28 


(e (9) [5] [w] 


EIx-74x^.8 


a IfXy=2 , X-y=1 ,then find the value of : X? — y? 
СЛ 
ee 


Exercise 


Factorizing 
by grouping 


€ Remember %® Understand Ө Apply Ф Problem Solving 


Е: Factorize each of the following perfectly : 
Ò 


^ [JaXe-bX-«ay-*by 
заХ+уХ+у+а 
5аХ-су-сХ-чау 
7 Ху+5у+7 Х+ 35 


(9) m5¢-10m-al+2am 


Interactive test 


2 ab—bd+ah—dh 

4) CQ am-an+m-n 
6mX-my-nX+ny 
8|/7Х-28-аХ-4а 


40 (/13aX-a-6b X*2b 


Factorize each of the following perfectly : 


Яс + ed + dh ch 
3 Q8 mn-2m?°+12nl-3ml 
5) EL] a? +2 ab+b*-c? 
Yl-X'-4Xy-4y' 

| 8]Jx?-5x-4y? « 10y 

| 111 Ц12 Х2у-ху2-2аХ-ау 


EJ Factorize each of the following perfectly : 
o 


2ra41 


11 Ша +a 
(S]a +6? -a—b 


20 


2 6m^!-n«2m-3mn 

2 x?-2xz-2Xy-4yz 
25Х7-10Х41-5 
8|х2-у -4Х-4у 

за (19 х2-4а2 +у2+6 Ху 
яа Д ab Х2+Ъх-ах-1 

2) M x?-3 x?«6x- 18 

(4) ED x? «2x?-x-2 


Exercise 6 


[533 -9а+а2–9 (9)£D 3 Х7-2Х2-12Х-8 
2] бу -12у-8 (Sja*-3a°-15a+5 а? 


[8)2? -22? 4-2? -2 nix? y? «8x?-35—8 


E] Factorize each of the following perfectly : 
Ó 


mx?—-x?*-x*41 
2) 4mt-9m+6m-1 


SEED 121 x*—100 x* 20x -1 


e For excellent pupils 
e 


6| Factorize each of the following perfectly : 


Н Factorize each of the following perfectly : 
(2X? (x43)-18 Х2-54Х 2 а(4445)-457-9 


(3]a? (b-5)-7a(b-5)- 18b 90 


п OQ X?-4xy«x-2y«4y. 213Х2-15Х -72-Ху-8у 


[3]a? +a-2 


Now at all bookstores 


'UJCL-:MOASSCR 
in 


for all educational stages 


Exercise 


Factorizing 
by completing 
the square 


LL] From the school book 


[1] Factorize each of the following perfectly : 


X^ -4 ХА + 64 LI X^ «4 y^ 
X'-64y" (11а +2500 b” (81X +42 
"a zd Ar 1 1 , 4 -4 3 
(114 X* +625; 64 X^ 81) 124543 y^ 
CD 8 x^ y? 162 z^ 
F3 Factorize each of the following completely : 
1 29 4 > 

9X'+2X^4+1 X 28 X~ +16 
Гїх1-9Хх7-48! П19Х7-25Х2-16 
Xx"4323X*"3 £4 y! LL) m — 11 тп +n’ 
[D х^ + Ху + 25 у" LL] a* + 4 a^b^ + 16 b^ 

„4 ES |“ 4 ” ) 1 

Х + у“ X ^ у ELI l6 X 28 X ^ y^ +9у 
LI 4 X^ -25 y -29 Ху 13 т" +3 п" – 54 т п 

50 X^ 41835" -68 X ^y" 18 abf — 114 b?c? a 128 ас“ 


E Factorize each of the following completely : 
x*(9x*-10y»54 y" 


4х (4х: у2) + у“ 


For excellent pupils 


a Factorize each of the following completely : 


* (1) £D x*- 16 y? | x5 -21 x^ 100 


| x? (x?- 19 y*) + 25 у! 


(114 a^ (a^ - 6 b^) + 9 6" 


8 = „4 1 


| Х 524 36 y 


22 


1 General Exercise 


factorizing 
the algebraic 
expressions 


Factorize each of the following perfectly : 

(1125 x? -9 y? (212 Х5 + 54 x? 
(812у”-5у-3 (412. x*—18 

(612 x? - 20 X 4-48 (6) X? 8 X 4 16 

(7|8 X? 427 [8]y? — 50 y — 51 

18)25 x? -30 X « 9 fo) x? - 81 

my? -y 823 X? «7 X-6 

m3 x?-8 X4 12 33 X? 42x? 4 12 X 48 
(a5) X? 125 184 X?—12 X 4 9 
17a? 4327-92-27 a8 (X 42) -4x-8 
BH-2x*-15€-7 (20) x?-7 X * 10 

814 x^ « y! 229 x*— 16 y* 

23) x ^-9 x? +20 eg 1-4 x? 

25 a — 625 bf es| (X - y - x? 

2749 X? + 70 x y? +25 y* ms X'-3x-2 

eg x ^- 11 x? y? « y* 393 x*—15 x? «12 x* 
813 x?^-19 x «6 324 X? +28 Xy +49 y? 
(3| X  — 64 уб 342y'-4y? «7y- 14 
85 154"-2157-6а b 886 х2 +у(2у-7Хх) 
27) 64 X*+ y* ар x*—24 
29)20 X^ +40 X? y? +45 y* а09 x^-13 y «4 y* 


Exercise 


Solving quadratic 
equations in 
one variable 
algebraically 


@ Remember @ Understand © Apply ə Problem Solving 


eO] 


2 


Interactive test 


Ч Find in R the S.S. of each of the following equations : 


4) X?-6x20 1х2-16-0 
(314 Х2-25-0 a х1-5Х-6-0 
5) х2-8х+15=0 6) х2-Х-20=0 
7)£06x?-7x-3-20 (82Х2-7Х-4-0 
9)х2+4Х+4=0 1309 X?-6X4120 


a Find in R the S.S. of each of the following equations : 


1)x*=x 214Х1-49 

3|1Ц1 Х2-Х-6 4|х2-15-2Х 

8]2 02 10 Xx «— 12 81Ц16Хх7-Х-22 
71Ц15Х2-12Х-44 в) 12x?247 x- 45 
—— — 60 40)X (X-3)=5X 


Br ind in R the S.S. of each of the following equations : 
o 


11Х(Х-5)-6-0 21Х(Х-3)-10 

3) Нї(Х-3)(Х-1)-5 42Х(Х-5)-4(5-Х)-0 
51Ц1(Х-3)-49-0 (8102 (X- 1? 4 x 23 
72(X43y47(X43)20 8)(02х+ 1)2 = (3 Х- 1)? 

еса (2 X- 1 + (x- 1? = 10 по EDI (X + 3? € 3 (X4 3) – 1020 


гэ 


Exercise B ? 


A in R the S.S. of each of the following equations : 
Ср И 2)4х3=9х 
з) x*-5x7+4=0 4)x*-16=0 


Find in R the S.S. of each of the following equations : 


| mi. x га х2-2Х43.3 


| 
“л 


Choose the correct answer from inne given : 


1 The S.S. of the equation: X (X — 2) =0 in 18------ 


(a) {0} (b) [0 ,-2} (c) {0,2} (d) {2} 
© [2]The S.S. of the equation: 3 (Х-– 2) (X + 5) = 0 in Ris e=- 
(а) {0 525-5} (b) {3 52 5-5} (с) {25-5} (d){-2,55} 
з The S.S. of the equation: X? -4 =0 in Ris e- 
| (a) {4} (b) {4 5-4} (c) {2} (d) {2 5-2} 
o а The S.S. of the equation : x? +25 =0 in Ris --.-...... 
(a) {5} (b {5 »-5} (c) {-5} (d) 2 
© 5 The S.S. of the equation : (X — 4y =O in Ris «+--+. 
(a) {4} (b) {0 54} (c) {0-4} 4-4} 
© [6]The S.S. of the equation : X (X -3) = 5 X in R is -= 
(a) {3} (b) {0 53 55} (с) {3 55} (d) {0 58} 
о 7 The S.S. of the equation : x3 in is «+--+ 
(а) {4 59} (b) {6 5-6} (c) {6} (d) {36} 
e з The equation whose roots are 3 and 5 is ----- 
(а) 5Х2-8Х-3-0 (6) 2Х2-8Х-15-0 


(с) Х2-8Х-15-0 () 3 Х2-8Х-5-0 


54 Complete the following : 
e _ 
л If-5 is a root of the equation : х2-2Х-15-0 


s then the other root is «+--+ 


(5-8) Y Salue] /(quls) sli taU, реал 25 | 


1 


га X22isaroot of the equation : X? -6 X + k 20 »thenk = + 


UNIT 


€ Remember — 6 Understand © Apply Problem Solving 


and the other root is ==- 


з If one of the roots of the equation : 2 X? +8 X=0 


is a root of the equation : X 2+5 Х+а=0 then a=- ОГ нэн 
ээ ? 
4 The S.S. of the equation : X - = = 4 in R is e 
x 4 


[8 | If X+ x = 2 , then find the numerical value of the expression : X 2 xi 
a 


2 For excellent pupils 


* 
a If X? zs = 34 , then find the numerical value of the expression : X + i 
4 5 
А неё : Х-2 lan ЫГ -3 e 
10) Find in R the S.S. of the equation : Eton) - хэв - HE» -220 


^ 


'OACL:MOASSCR 
| Free part 
Notebook Le UN З, 


- Accumulative tests. 7 Oa 


I 
- Monthly tests. Я y 


_ - Important questions. 
- Final revision. 
- Final examinations. 


Exercise 


| Applications on 


solving quadratic 
equations in 
one variable 
algebraically 


| 8 

E 

€ Remember @ Understand Ө Apply ə Problem Solving isi | 
Interactive test 

ЇГ Choose the correct answer from those given : 

3 


[1] If the age of Bassim now is X years » then his age 3 years ago was ===- years. 
(a) 3 Х (b) X 3 (c) X-3 (d) X? 

га | If the age of Amgad now is X years » then his age after 7 years will be «=-= years. 
(а)7 X (b) X- 7 (c) X 7 (d) x? 

гз If the age of Ayman 5 years ago was X years » then his age now is «=== years. 
(a) Х-5 (b) X45 ()5 X (a) = 

(4 If the age of Sally 2 years ago was X years : then her age after 3 — нэр now will 
Ма ена years 
(a) X 4-2 (b) X43 (c)X+5 (d)6 X 

55 If the age of Magdy now is X years s then the square of his age after 2 years is ---------- 
(a) X? +2 (b) X?«4 (c) (x - 2? (d) (X 4 2)? 

6 If the age of Samy now is X years »then twice his age 5 years ago is -=== years. 
(a) X- 5 (5) 2Х-5 (c) X —- 10 (d) 2 X — 10 

7 Three times the square of the number X is =- . 
(a) (3 ху? (b) X243 ()3x? (a) 2 


EB A positive integer whose square is more than five times the number by 36 


E 
Find the number. «9» 


УГ 


€ Remember @ Understand © Apply — e& Problem Solving 
ü An integer » if we add twice its square to the number 7 the result will be 135 


Find the number. «8or-8» 
Find the rational number whose four times its square equals 81 « 25 ог + 
A positive integer whose square equals six times the number. Find the number. «6» 


LU What is the real number if it is added to its square › the result willbe 12? — «Зог-4» 


== de 


Find the positive rational number whose square is more than its twice by 48 «8» 
Divide the number 20 into two numbers whose product is 75 «15 95» 


Two real numbers ; the difference between them is 5 and the sum of their squares is 73 


Find the two numbers. «3.8 ог-3 5-8» 


LL] Find two real numbers whose product is 45 and опе of them is 4 more than the other. 


«-9-50г559» 


121 The sum of the squares of two successive odd numbers is 130 


“ВЕ -B -DOQ-]0- 


Find the two numbers. «—9 .,—70r7 +9» 


H {1 The sum of three successive integers is equal to the square of бак middle integer. 


the greater number by 80 Find the two numbers. «14516» 


Find these numbers. «2 »3and 4 or - 1*0 and | » 
Two integers » the ratio between them is 7 : 8 and their product is more than nine times 

^ 

: А positive integer » if we add twice its square to its additive inverse the result will be 91 

* Find this number. «7» 


55 
6" 


-2 


EL What is the real number which exceeds its multiplicative inverse by = 3” 


унь ЭРЧ 
ЫЕ: i 


А number i is formed from two digits » its units digit is twice the tens digit and the product 
* ofthe two digits exceeds their sum by 9 


Find the number. « 36 » 


28 


Exercise €) 2 


ў, Life Applications 


The square of age of Said now is more than three times his age four years ago by 192 


| Find his age now. « 15 years » 


(22 Hatem is 4 years older than Hanan now : and the sum of squares of their ages now is 26 


| Find their ages now. « 5 years » one year » 


19} If the age of Kamal now is more than the age of his brother Anees by 3 years and 4 years 


Ф ago the product of their ages was 18 


Find the age of each of them now. « 7 years » 10 years » 


5 Geometric Applications 


20) LL] Find the dimensions of a rectangle whose length is 4 cm. more than its width and 


1 whose area is 21 cm? «Зет. 37cm.» 


A rectangle whose area is 46 cm? and its length is 7.5 cm. more than its width. 


| Find its perimeter. «31 cm.» 


22| A rectangle whose length is more than its width by 5 cm. If its area is less than the area of 
5a square whose side length is three times the width of the rectangle by 57 cm? 
Find the two dimensions of the rectangle and the side length of the square. 


« 3 cm. »8 cm. »9 ст. » 


[23 111 In the opposite figure : 
CD ПАВ = [C] If m (4 BCD) = (x?) , 
m (4 ACD) 2 8 X° 
Calculate the value of : X « 10? » 


LL] In the triangle ABC : m (4 A) = (X? +61) ; 
m (4 B) = (110— 11 X)? and m (Z C) = (90 - 7 X° 


Find the value of X and the measures of all angles. « 9? 9 142? 5 11° 527°» 


A right-angled triangle » the length of one side of the right angle is more than the length of 


D 
w 
Q о 
> 


the other side of the right angle by 2 cm. and its area = 24 cm? 
Find the lengths of the sides of the right angle. « 8cm. »6cm. » 


29 | 


= 

z] 

= € Remember @ Understand © Apply «ә Problem Solving 
i A right-angled triangle whose two right angle sides lengths are (5 X + 3) cm. 


. 
1 and (X + 5) cm. and its area is 24 cm? Calculate its perimeter. « 24 cm. » 


CY A right-angled triangle whose sides lengths are (2 X) cm. » (2 X + 1) ст. and (X - 11) ст. 


« 20 »90 em. » 180 cm? » 


A rectangle whose length is twice its width » if its length increases by | cm. and its width 
decreases by | cm. » then its area decreases by 7 cm? 


» 
| Find the value of X and calculate the perimeter and the area of the triangle. 
23 

| Find the length and the width of the rectangle. « 6 cm. » 12 cm.» 


| For excellent pupils 


» 

E In the opposite figure : 

5 AMCD — AMAB , 
MB -4 cm. MC = 3 ст. + 
AD = 7 cm. MA» MC 


Find the length of MA «4 cm.» 


If the area of the opposite figure = 60 cm? Xem. 
. 
ee 
» find the value of X z 
E 
Хот. 
13ст. 
«3cm.» 
A room whose width is 9 metres and its length is 12 metres. 


** A decorator wanted to buy a carpet for the room in condition that he left around the carpet 
a rectangular tape of a fixed width uncovered. Calculate the width of the tape if the carpet 
covers half the area of the room. «1.5 m.» 
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Exercises of the unit : 


10. Non-negative and negative integer 
powers in IR 


11. Solving the exponential equations in R 


12. Operations on integer powers. 


Scan 


the QR code 
to solve an interactive , 
test on each | 
lesson 


7” Exercise 


Non-negative 
and negative 
integer powers 
іп ЈК 
С 
€ Remember @ Understand © Apply ə Problem Solving il 


Interactive test 


Find the value of each of the following in the simplest form : 
o 

(113-2 z) c(t)" 

аш aay say 
(05) (8) —! [8 £3 (0.01)? 


(15 
(5) amy 


10 (0.2)? m 


я Simplify each of the following to the simplest form where X x 0: 
2 


| [x ex te о sc? sx?) x(x? 
a Xxx? be xe) 
xxx MEET 


В Simplify each of the following to the simplest form : 
9 


зза (fay «quy a ат) 6) xq) o em 
(V2) (42) (2) ee pede Q)yxQ6) 0) ew 
s(ds)'«(5)* «s» | ias) -(-15) «25» 


[32 


217) 


ses) «(ry 


«2. 
9 


Exercise 10 ? 


2 


«а (2) Ry) 
«a(Cs)y) x (45) * 


«32» 


« 625 » 


Simplify each of the following to the simplest form : 


E "|^ oq 
3 7 
4 2 -4 3 5 
_ 2) (16) ве) 6) 
ын 2 : | 5 
(45) (42) «5 
5 4 5 
KOED BEBE 
"d 3 «i» (22: 3 
(3) x27 (15) x2! x5 
3 
155? x (05 ) хз? 2 -7 
Ж m: ) al з , E . яв ca LOX * Q0) 
9х((5) ; (0.1)? x 0.001 
4 2 4 
ДЭГ 
213 427. (түз 
Simplify to the simplest form : 
EE а gx 
(27) o (12) 
— 2* 4Х+1 — (36)" 521 
n^ амын 5 
- 2X х (49)Х- ! dela 4X+2 y 93+Х 
(98) Х 49 — 6 X*3 
7 xe ot» |(ї)-897хє 
E x 2 отр Х-ЇхаХ 
gs) гэ» | азхавд Үхэх 
ын 6 x (18)" |. |] 2x(Q6* 


« 54» 


«27» 


(s : 6) вае! Х/(23:44) oWokal, palrol 33 | 


€ Remember $9 Understand Ә Apply Problem Solving 


312 13 


На- 


2 


gh 132-8 ! 
«2» 12 Oo A A 
32х47" 256 
4Х+1у92- y d 
13 Ц3 Эр » then find the value of the result » when X = 1 «4» 
6 
3. 6Х 
F ' x (12) 
14 x » then find the value of the result » when X = 2 «1» 
(П) 
34X-1 3Х-2 1\2Х : 5X 
15/4 x2 х(4) , what is the value of the result if 2 ^ = 5 ? «25» 
*X-t ow 
Prove that ; —@_*8"__ = + 
(212) x (013) 
| oe ee pera a 
4 
4 p4 a 9 
11а zu B «Зэ? 
ПЇНХ-2 2 and y =3 , find the value of : (X? — y?? «-1» 
| 
gorx! , y= and z= 1? , ind the value of: X*«(Xzy ху «i^ 
! үз 
^ 


даж" аша (T -3(*) = 2 


m N If X=2 and y = -13 » find the value of each of the following in the simplest form : 


Xy 
3(X - 2 «3 597- 
13x yl (Х-уу E Үр” 7 
£21fa--L- » b=-1 » then calculate the value of : 7 af + (1 — by? 


n 12 


5633» 


«1» 


m LJIf X23 > у -12 » find in the simplest form the value of each of the following : 


2 
1 ий ДЭ 


г(х-2хуу? 


Exercise 10) 2 


Choose the correct answer from those given : 


1| 52 + 52 E 
(а) 102 (b) 10* (c) 5* (d) 50 
@ [213 x25 =.......... 
(a) 589 (b) 6!9 (c) 6” (d) 62 
о 3 (5 ar ann Wale bd d sa жЖ 0 
| (a) 5 (b) a (c) 5a (d) 1 
43X PII PT »Х20 
(a) zero (b) 1 (c) 3 (d) 3 X 
9 5 32 ) =.......... 
(a) 3° (b) 3° (c) 38 (d) 3°2 
6 6 (52) 7, IPS 
| (а) 59 (b) 5° (c) 522 (d) 5 
[7] £0 4? + 42 + 43 + 43 = usse 


(а) 47 (b) 4^ (c) 4? (d) 4° 


© в The quarter of the number : 420 = .......... 


(a) 1” (b) 47 (c) 416 (d) 45 
© э 4times the number : 28 =.......... 

(a) 232 (b) 8* (c) 2!° (d) 48 
ә 10 C Sixth the number : 2? x 312 is .......... 


(a) 62 (b) 64 (c) 6!! (d) 62 


© 411] The value of : 25 + (q2)^ 58 хөөөөөөөөө 
d oe © (I2) (12)” 


12) CA The value of : 220 + 2?! =.......... 


(a) 2 x 29 (b) 2 x 24! (c) 3 x 220 (d) 3 x 2?! 


13 L] Which of the following is closest to 11? + 9? ? 
(a) 22 + 18 (b) 211 + 29 (c) 120 + 20 (4) 120 + 80 


ЕЗ 


= 
22 
€ Remember @ Understand © Apply « Problem Solving 
141113 5-4 » then 3-Х =. T 


(а) –4 т (c)4 (d) 12 
9 181£2* 2 5 » then g*- REG 
(a) 5 (b) 15 (c) 25 (d) 125 
ә R8 L3If 6*2 11 ,then6**! z ........ 
(a) 12 (b) 22 (c) 66 (d) 72 
e 7C11£5*24,then5X-! =.......... 
(a) 1.25 (b) 0.8 (c) 0.125 (d) 0.08 
ә 1181ї:10002 x 0.05 = -...-.-.-. 
(a) 107 (b) 10-4 (c) 10° (d) 10° 
e (1811 Е, 1 ЖЭ” 
үз 
үз g 
(a) — (b) — QIE (d)2 
E 
e X7! x... =15xX#0 
(a) x "71 (by) x72! (c) xm? wee 
9 
> en (V32 Y (43-42 Y = 
(a) 1 (915 (o) 6 (d) 5 
. . . 22841, 52041 
© 2211 The numerical value of the expression :-----2----18 55 
10”” 
(a) 15 (5) 7 (c) 10 (4) 100 
Complete the following : Е | 
o A2 
4 2 — Aq 
“(ЗУ уз i) oa 
H 9 (7) | 
s(W5)) -((¥5)") = (41477 хаб a6 a0 
| 2 
51 (11 The simplest form of the expression : 277? x 2^! x (7) moeeeees 
2 


(6 The greater number from the two numbers (- 12)” and (- 42 I r 


[7 If 4 times a number is 4? 5 then i this number is ---------- 


Exercise 10 ? 


8) If (X-5)*=1 , then XE.......... 


9/4 It x 2 (12+ 3) and y=({2+ 3) o then X y = .......... 


no ir(1)*- 5 у then (8) X = .......... 


111£2*X27 , V =5 then 2% +! =.......... 


42) If 55 23 , 57327 » then 5Х+У = — À 


e For excellent pupils 


* 
16) Complete the following : 


(111 x? y-?28 s then y? x^? = — 

À -1 

(21x22 » у-((2) sthen x у....... 
[3] If 3**? = 18 ,then (81)* 2 .......... 


4 If 2* 23 > 27-5 ‚еп 4? X+! = — 


Choose the correct answer from those given : 


/115х5х5х2х2х2х2х2-4х....... 
(a) 5? (b) 2? (c) 10? (d) 53 + 2 
2d х 
e ® If3X-—y=12s then what is the value of <— ? 
2 
(а) 2"° (b) 44 
(c) 8? (d) insuffcient information to solve. 


e {3) 22011 . 92010, .... 


(a) 2 (b) 2010 (c) 22010 (4) 22011 


è [4] The expression : 2! + 256125 =.......... 


(a) 258125 (5) 2581125 (с) 21001 (d) 41000 


(5) If X«0and X4 L- 5 then X? +, = m 
x x 


(a) 1 (b) 3 (c) 5 (d) 7 
e [5] EL) The digit in the units place of : 3? x 2^ is .......... 
(a) 2 (b) 3 (c) 4 (d) 6 


37 


Exercise 


Solving the 


exponential 
equations inR 


€ Remember 9 Understand © Apply s% Problem Solving 
Interactive test 


Find the value of n in each of the following where n €Z : 
E] 


[1]5^ = 25 2» | [227^ 232 с-а 
(3) 3^7? 2 81 «6» | (4|37-2-1 52 
| | - — аа. п-1 я 
Б) 3" 2-4 «0» | (810 (13) -9 ай», 
1 Зуха. в. «ow | ma (aas s 
mm (zy =: 2» | @m (4) m : 
— 2ү-4 _ 4. „ба a CT) 2y*5. 3y? 1 
am (4) =24 «2» | Rota (4) =(3%) E 
| [inj 420-5, 423-4 2 (12/3274 = g^- 4 «3or4 
a39 x3^-*21 «2» 142 х4"+2= 4. "m 
©) Find the S.S. of each of the following equations in IR : 
9 
ман 2 
(116X?-4 2 4 x?-4 «f 2,2)» (2125 “Ха! «{-353}» 
28 2 РЕР 
(32* -Х=4 «(7152)» | (415151-125 «1-зэзү» 
(811 32)*-5-8?X*! — {18} » | (81Ш3Х-2-(13)""7 «(1)» 
(7)£225 x3*-1 29 x 5*-! «(3)» 


38 


Exercise 11 ? 


" Find the value of n in each of the following where n €Z : 


3)2 x9'*^ _ an es zm Ë gtx oF «3» 
|. (18) (18)" 
621-3 - 3 ҮЛ (p ЭР 1» 
7 а-у gnl — 28-1, 38-17 “ 
2n 4n 
[5 La 3x8 = l «2» "ndis е Ai «(13) ii de «-2» 
agi 3 9x4 " 
8-21 n+3 шан 14)2" 4n*! 
pe nat “ere Lig] ea «2» 
8 4x7" x 16" 


| Find the S.S. of each of the following equations in IR : 


(4) (x - 4) = 32 «(6)» | (2) 


= 0.0001 «11 5-191 » 
(X 4 9)! ( } 


2 
3 (x?- xp = 32 «(2152)» a (By -— « 0 51)» 


2 
5/ 1 5Х5-5Х 500016 «[1.4]» | [6]5X^ 2 25X*4 FU 


2n 2n 
(2 1-8 —*2— = 9-X , then find the value of : X e» 
3 


7*x6* 


= 37-* , find the value of : X + y «2» 
(14)* 


х X31 : 
[3 = TE «dii. 
enr 5 ) =9 » calculate the value of : (+) 37 


n 4n 
са 149 х 257" x 3 


—— 343 , then calculate the value of : 62" « 36» 


LJ If 3* = 27 ,4X*Y = 1 , calculate the value of each of : X and y «35-3» 
e 


Н22Х-1-8 :(15) X*v =25 


Find the value of each of : X s y «254» 


| 42% x 

A. 
7.7 Јерин «1» 
| 60 X 
i 


Choose the correct answer from those given : 


» (1]1£3**! 4 5X*1 o then X = eere 


(a) 4 (b) 3 (c)-1 
e (21Ц32"Х.-5Х42 , then 7 **? 2 .......... 

(a) 7 (b) -7 (c) - 14 
Ф за(3)-(3У sten x= — 

(a) - 9 (b) 9 (c) 32 
| 4125-4 zu Mn ica 

(a) 1 (b) 9 (c) -9 
e [5 3-1 3L then x= — 

(a) 1 (b) zero (c) - 1 
e (6 (13) =з m 3 2- 

(a) 1 (b) 2 (c) zero 

7]1£2*-? 221 -?X, бедХ------ 

| (a) 2 (b) + (c) 1 
e (8]If3* 29 ,then2*- 12 

(a) 7 (b) 3 (c) 8 
| 9 If 22X 2 4 , then 2X = «+. 


(a) 32 (b) 16 (c) 10 
e 10) If 0.05 x 0.002 = 10 * , then X = = 
(a)- 4 (b) zero (c) 2 
e TJE IE£2X-! x3!-X2 2. then X=- шан 
(a) - 3 (5)-1 (c) 1 
e a212* - (2 5 +32) (275-372) «then x= nm 
(a) 1 (b) - 1 (c) 2 


e 13 I 3X 2 7 , 7!29,thenXyz: T€ 


|. (a) 5 (b) 2 (c) 7 


| 40 


€ Remember @ Understand © Apply e Problem Solving 


(d) 1 
(d) 1 
(d) 23 
(9-5 
(d) - 2 
(d) 3 
(d) zero 
(d) 5 
(d) 8 
(d) 4 
(d) 3 
(d) - 2 


(d) 9 


" Complete the following : 
ө 


1 If 3^ x 3352] > then n = --------- 
3) if3*x2-*= 1:5'sthen =: 


511(4Х-5-64 , then X = --------. 


zw(qs)^-1 sthen X az 


ru If 3X + 3X + 3Х 21 s then X = ·-:-:..::. 


10) LA 1235-21-25 248 ‚еп X = e 
^1 If the quarter of 2? is 2* *?, then Х = ---------. 


12 If {3 s*a (1 »3} еп X = -e 


— 


(4) X42. 4X42 


[2]аХ+3_ 1 2 (a - 1) (a+ 1) (a? +1) (а + 1) 


For the next year, 


Ask for 
& CL-MOASSCR 

in 
Maths, Science 
& Hello English 


Exercise 11 2 


211#27х 57 = 100 , ћепу = ---------: 
4113 If2*x5-*-25 then X=- 


3 
6) £2 04х-0= 1 „then x = TT 


х х 
a) tn 12 x3 sd. „ее —€—— 


12" 2 


2) Find the value of X in each of the following where X ER: 


For 3" prep. —— 


Qe) rufa! (osli) s stab, poled 41 | 


AR. 2 


Operations on 
integer powers 


Ш From the school book 


ee Problem Solving i E 
(41 Complete the following : ——Ó— 
3x 22 6-3x54-4- 
The simplest form of the expression : 2 3х2:2-4:-3- 
The simplest form of the expression : 27? х3:2-6:4------ 
The simplest form of the expression : (3 гү RU ac YE зөөх 


- i x ` 1 3-9 3 [— ; ә 
The simplest form of the expression : 4° x 3 ^ x ( 1-8 ) = 


Е Find the result of each of the following іп its simplest form : 
(15) «545 + 243 x43 « 11» 
(243 Y x43 - (42) -412 «70» 
— 10 


(13) хзү3-(13) = (43) <28» 
(zs) - (45) ^x (sdsy +525 «399, 


Find the result of each of the following in its simplest form : 


BY х(15)7-015) (15) +318 


(By (з) «y 1 243-(1-1) 
(15 


Loo 
(18-42) -2172 


гэ 


Exercise 12 р, 


OC) на-12 , b=13 , find the numerical value of : 
e 


4 4 
b'-a — a.b 
«|» aM eem «5-6» 


52 a? a+b 


1 | 


[5| Choose the correct answer from those given : 
^ 


мэрж DET AME: 
1| £1) The expression : 53 X37 ere 
3° + 3° +3 
3 3 
wae tyy- ()3* -9* (а) 33 Х-Х 


2) Са (5**2- 5X * g 5X —.......... 
(a) 5 (b) 10 (c) 15 (d) 20 


3/1.) The value of the expression : 35 + Q3)" 22 (3p PUO 


(a) zero (b) 35 (c) (13) (d) 2 (35 
4 The simplest form of the expression afa x16 +18- 22 ee 
(a) 2 (b) 4 (c) 8 (d) 16 
8 8 
51Х-13 , yz 5 » then ~~ y= en 
A Fy 
(a) 4 (b) - 4 (c) 16 (d) – 16 


У Geometric Applications 


a £) If the total area of a cube = 3.375 х 10? cm? 
е 


Find : 


1 The edge length of the cube. 


2 The volume of the cube. « 7.5 cm. » 421.875 cm? » 


LJ If the volume of the sphere = i лг 
^ 


Find the radius length of the sphere whose volume is 3.8808 x 10* cm? 


5) 


(x= 


« 2] cm. » 


^43] 


€ Remember 9 Understand — O Apply ə Problem Solving 
E |) If the volume of the right circular cone is given 
e 


by the relation : v = + Л rh 


w|— 


Find the height of the cone h if its volume is 7.7 x 10? cm? 


and the diameter length of its base is 14 cm. (л = 5) 


« 15 ст. » 


D Life Applications 


go Connecting with commercial business : 

e 

If c =m (1 + г)" where (c) is the total sum (m) in pounds » (г) is the yearly profit per 
pound and (n) is the number of years » then calculate (c) to the nearest pound if : 


mz25x10* , r=98x 107? ,n- 12 « 76766 pounds » 


Ф: Population : 
e 


If the number of population (y) in millions in a country is identified by the relation : 
y=117 (1.02)* where X is the number of years starting from year 2005 


Calculate the number of population expected for this country to the nearest million : 


1] year 2011 .? year 2000 « 13 millions » 11 millions » 


e For excellent pupils 
LJ 


W a irx=24+73 » у=2-үз 
= x! 8 


» then find the value of the expression : 


3 in the simplest form. « zero » 
*y 


13. Probability 


- 


„ә 
the 
to solve an interactive / цар 
test on each S 
lesson 
— 


Probability 


Exercise 


Probability 


Ш From the school book 


də Problem Solving 


Interactive test 


EJ Complete the following : 
The probability of the impossible event equals ---------- 


and the probability of the certain event equals ---------- 
For every event A » P (A) € [.......... , 
If a fair coin is tossed once » then the probability of appearance of a head equals ------ 
A box contains 5 white balls » 7 red balls and 3 blue balls. If a ball is drawn from the 
box randomly : then the probability that the drawn ball is blue equals ---------- 

A bag contains 12 balls »4 of them are red » 6 are green and the rest are blue. If one 
ball is drawn randomly » then the probability of getting a blue ball equals -.-------. 

10 cards are numbered from 1 to 10 » A card is drawn randomly » then the probability 
that the card carries a prime number equals ---------- 

A bag has cards numbered from 0 to 10 » if a card is drawn randomly » then the 
probability that the card carries an even number is .......... 

In the experiment of throwing a fair die and observing the number on the upper face » 
then the probability of getting a number greater than 4 is .......... 

In the experiment of throwing a fair die and observing the number on the upper face » 
then the probability of getting a number less than 1 equals .......... 


If a fair dice is thrown once : then the probability of appearing an odd prime number 
1S s 

A box contains 48 oranges » 4 of them are bad. If we draw an orange at random ; then 
the probability that the drawn orange is bad equals ---------. 


and the probability that it is not bad equals ---------. 


46 


Exercise 13 Р, 


» ne If the probability of the occurrence of an event is i » then the probability of 


^ 


the non-occurrence of this event is .......... 


13 A room has 3 doors numbered from 1 to 3 One student goes out from one door. 


The probability that he goes out from the second door is .......... 


14 A city has 200000 people. The probability that a person gets infected by a disease in this 


city is 0.003, then the expected number of infection is ---------- people. 


15 A factory produces 400 lamps daily › if the probability that the lamp is 


defective = 0.02: then the expected number of good lamps produced daily is .......... 


| 
? 


Choose the correct answer from those given : 


1 Which of the following may be the probability of an event ? 


[^] 


D 


u 


м 


(а) 12 (b) - 0.4 (c) 31596 (d) 7596 


In an experiment of throwing a fair die » then the probability of appearing a number 


not equal to 2 on the upper face is ----- 
eg e$ ©з OF 
If a coin is thrown 400 times » then the most expected number of appearing tail 


(a) 204 (b) 199 (c) 240 (d) 195 


Ahmed is a pupil in 2" preparatory. In his class » there are 36 pupils.16 of them are girls. 
If a pupil is selected randomly » what is the probability that the pupil is a boy ? 


а) 4 ( d © ё (d) 36 

There аге 25 boys and 20 girls іп a classroom. One pupil is chosen randomly. 

The probability that the chosen pupil is a girl equals ---------- 

OE (b) $ (о 45 (4) 2 

If the probability that a pupil succeeds is 70% » then the probability of his failure is ---- 
(a) 0.7 (b) 0.07 (c) 0.3 (d) 0.03 


A bag contains a number of similar balls» half of them are red » Lof them are black 
and the rest are white. One ball is drawn. The probability that the drawn ball is white 


(a) 4 (b) i (c) i (d) zero 


If the probability that a worker goes to his work on foot is twice the probability of 
using any other mean of transport » then the probability that the worker uses a mean of 


(а) d (b) I (c) 4 (d) 2 


E 


J 


^ з A box contains balls coloured with red » green » blue and yellow. If the box contains 


UNIT 


€ Remember | 9 Understand © Apply «ә Problem Solving 


20 yellow balls and the probability of selecting a yellow ball randomly is + , 
what is the number of balls in the box ? 


(a) 5 (b) 25 (c) 60 (d) 80 
© 40 The number of pupils in a class of 2" year preparatory is 36 pupils, the probability 
of selecting a pupil whose age is less than or equal to 13 years is i 
What is the number of pupils in the class whose ages are more than 13 years ? 
(a) 23 (b) 24 (c) 30 (d) 32 
© 11 Ina mixed school: the ratio between the number of boys to the number of girls is 7 : 9 
A pupil is selected randomly from this school. 
The probability that the selected pupil is a boy equals .......... 
4. S 
(a) zero (b) 16 (с) 16 (4) 7 
© 12 Ina mixed school » there are 1500 pupils. A random sample formed from 200 pupils is 
selected. It is found that the number of girls equals 90 
What is the expected number of girls in the school ? 
(a) 600 girls (b) 625 girls (c) 650 girls (d) 675 girls 
e 13 In the opposite board two squares are drawn » if a person points 


at it as a target » then the probability of hitting the shaded 


région i8 .......... E 
(a) + (b) + * 
2 3 
1 
8 


(c) i (d) 


4cm. 


{1А numbered card is selected randomly from a set of similar cards numbered from 


5 1to24 Find the probability of getting a card that carries : 
1 a multiple of 4 ? amultiple of 6 
3 a multiple of 4 and 6 together 4 amultiple of 4 or 6 
5 a number divisible by 25 8 a positive integer less than 25 


(1: Selecting randomly a card out of 40 similar cards in a box numbered from 1 to 40 


Find the probability of getting a card that carries : 
1 an even number 2 a number divisible by 3 
3 a number not divisible by 10 а an even number divisible by 3 
5 аргіте number less than 20 


Exercise 13 2 


a If a fair dice is thrown once , what is the probability of each of the following events ? 
1 Getting an even number less than or equal to 4 
? Getting a number between 0 and 10 


3 Getting a number divisible by 7 


4 Getting a number that is not divisible by 2 
5 Getting a perfect square. 


6 Getting a number satisfies the inequality : 3 < X < 6 


18 white marbles and 20 blue marbles. Find the probability of drawing : 
1/a white marble. "8 агеач marble. 
3 a yellow marble. 4 anon-red marble. 


5 ared or blue marble. 


The opposite figure represents a spinner game : 
? 1. Find the probability that the pointer stops at : 
(a) the red colour. 
(b) the green colour. 


(c) the yellow colour. 


2 Find the probability that the pointer does not stop at the red colour. 


eve 


a A class contains 40 pupils » 20 pupils of them play 
? football » 10 play volleyball and 6 play basketball 


» if one pupil is chosen randomly from the class » 


find the probability that the chosen pupil doesn't 
play any of the previous sports. 


Wael has a bag containing 22 marbles. 12 marbles are black and the remained are red. 
? Two marbles are drawn without returning them to the bag » they were red » then a third 
marble is drawn without looking at it. What is the probability that it is black ? 


A class has 50 students , the number of girls is less than 
? the number of boys by 10 

If a student is chosen randomly ; find the probability that 

the student is a boy. 


(Vit) Y o gale! (се) ДЬ, малч! 49 | 


€ Remember X $Understand © Apply % Problem Solving 


H1] A box contains 80 similar balls. Some of them are red and the remained are blue. 
© 


If the probability of drawing a red ball is 1 » find the number of blue balls. 


{1 Drawing randomly a coloured marble out of a bag containing 32 similar marbles coloured 


— 
“8 


red » white » green and yellow : the probability of getting a red marble is Š 


Estimate how many red marbles are in the bag. 


Two players in a football team. During the training » 
one of them kicked 21 penalty kicks» he scored 

18 goals , the other kicked 32 penalty kicks » he scored 
25 goals. Which of them do you select to kick 

a penalty kick during the match ? Why ? 


In a football league » the probability of a team to win is 
* 0.6 and the probability of a draw is 0.3. If the number of 


matches supposed to be played by that team is 30 matches. 


How many matches do you predict the team wins ? J 
How many matches do you predict the team loses ? er 
An insurance company for cars pays L.E. 2000 as 
compensations to the cars that have accidents. 

If the probability for a car to get damaged is 0.004 

and the numbers of subscribers in this document is 7000 


subscribers. What is your prediction of what the company 


pays as compensation ? 


116 112 A garment factory іп the Tenth of Ramadan City 
7 produces 6000 units daily. As a sample of 1000 units was 
examined » 20 defective units were found. 


Calculate the number of defective units. 


Co In a fruit packing plant, 30% of fruits is not suitable 
Ф 2 . 4 
for exporting because the size is too small. 


How many tons can be exported in 10 days if 20 tons 


of fruits are delivered back daily to the factory ? 


[50 


Exercise 13 2 | 


" LL) A calculator manufacturing company examined randomly electronic 
circuits in a sample of 200 units. The defective production was 696 
1 How many units are out of order in this sample ? 
.? If the total production in one month was 1500 units, how many units 


are functional units of marketing ? 


(11 A life insurance company has found in a sample of 10000 men , between 40 


^ and 50 years old , 67 are dead in one year. 
1| What is the probability of a man to die between 40 
and 50 years old in one year ? 
2 Why are these results important for life insurance 
companies ? 
| 
M 


men between 40 and 50 years old , then how many 


3 If the company signed life-insurance contracts with 50000 
death-benefits should be paid in one year ? 


The following data shows the result of a survey about means of transport pupils 


cs [| » 


If a pupil is selected randomly, what is the probability that the pupil : 


use to go to school : 


1 goes to school by bus. 2 goes to school on foot. з doesn’t ride bicycles. 


{1 The following table shows the evaluation of 50 students in one month. 
A student is randomly selected. What is the probability of getting a score of : 
1 Excellent. 2 Good. 3 Failed. 4 Less than good. 


Estimate Excellent 


Fail 


Number 


= 

23 

= € Remember @ Understand © Apply « Problem Solving 
" {Ц A survey has been conducted on 100 students about their favourite games which 
е 


they practise. The result was as follows : 


Бич 


Football | Handball | Hockey | 
(Numberofsuens | 44 | 27 | 2 | 4 | m | 


1 Find the probability if a student prefers : 


(a) Practising football. (b) Practising handball. (c) Practising athletics. 
(d) Practising tennis. (e) Practising hockey. 
2 If the number of students is 600» how many students are predicted to practise hockey ? 


(11 A garment factory produces two types of shirts. 

Ў The factory made a survey to adjust the production 
quantity according to the market requirements. 
Samples of 100 shirts are chosen from 5 shopping centres 
of the factory. The following table lists the results : 


Number of shopping centres | 10209 | 
Sold amount ofirsttype | 39 | 82 | 3% 
Sold amount of second type 918 1) 


1| Which type is more demanded ? What is the advice you give to the company ? 


2 | If the total production of this factory was 4000 shirts» what is your estimated number 
of shirts of the first type ? 


CQ In producing 300 electric lamps » 18 units were found defective. 
^ 


1 What is the probability of a unit to be a defective unit ? 
2 What is the probability of a functional unit ? T 
з [s it possible for a unit to be a functional unit and out of order unit at 
the same time ? 
а Find the sum of the probability of a defective unit and the probability 
of a functional unit. What do you observe ? 


5 If a daily production of this factory was 1600 electric lamps» find the number of the 
functional units in that day. 


Exercise 13 2538 


4 LL] In a survey of favourite weight of a package of washing powders 
the manufacturing company asked a group of 300 ladies using this product. 
The following table lists the results : 


C'UTRIIETEIEIR TR 


.1 Selecting randomly a lady what is the probability to choose : 
(a) 125 gm. (b) 250 gm. (c) 375 gm. (d) 500 gm. 


.2 | What is your advice to the manager of this company according to the results of this survey ? 


e For excellent pupils 
LJ 


a A bag contains a number of similar balls» 5 white balls and the rest is red. 


If the probability of drawing a red ball equals 3 » find the total number of balls. 


A card is chosen randomly from a group of cards labelled by the numbers from 1 to n 


23 


If the probability that the drawn card carries a number greater than 8 is i й 


find the value ofn 


” Choose the correct answer from the given ones : 


үз 


! The multiplicative inverse of the number —— is ++- 
6 
E 
(a) 243 (b)- 2 (c) 4 (d) 6 
$ ИА 
2"3 ^ 
: 4 .) 25 ту 10 
(a) 1 (b) 25 (с) == (d) E 
| 25 ЭС 9 Tm o. m 
(a) 4 (b) 7 (c) 15 (d) 16 
! If two thirds of a number equals 6 » then this number equals --------- 
(a) 4 (b) 7 (c) 9 (d) 24 
» Which two fractions of the following are not equal ? 
241.4 Зра | 5-2: ,-4- M oom. 
(1*4 (9376 (c) 35 ? 10 (9) 0,727 
| Which of the following numbers is divisible by 4 ? 
(a) 1258 (b) 2421 (c) 1536 (d) 4010 
' Which of the following numbers is the greatest ? 
(a) (- 9)5 (9 (4)" (с) 501289 — (d) (0)! 
310 & 9-10 _ 3 
(a) zero (b) 1 (c) 2 (d) 3 
05 Х= 35 .ћеп2 Х+1 =- 
(а) 7 (b) 8 (c) 15 (d) 71 
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Basic Skills 2255 


(a) 1 (b) - 1 3 (d) 6 


10 If aX 22 , a ’=3>sthena**’= ——— 


11 The S.S. of the inequality : X < 0 in N is ------.--- 
(a) {0} (b) {-1} (c) 2 (d) {1} 


лг Which of the following numbers lies between 2.2 and 2.3 ? 


(a) 1.3 (b) 24 (c) 225 (d) 2.1 
a3} 100 - 64 -10------ 

(a) 6 (b) 4 (c) - 6 (d)-4 
(14) i 450952 

(a) 75 % (b) 503 (c) 125 % (a) 3 
as If^[x -4[25 » then X = -+ 

a) 5 (b) 25 (c) 75 (d) 125 
n8 If fx +5 =3 ; then Yx » 

(9) seme (b) 2 (с) 4 (d) 9 


17 If (3 +k) satisfies the relation : 2 X + y =7 » then k = «+--+ 


(a) 1 (b) 2 (c) 3 (d) 4 
18) A cube of edge length 5 cm. ; then its volume = -~ cm? 
(a) 150 (b) 125 (c) 100 (d) 25 


ag AIF Be” » then X= 


(а) 47 (b) d © 3 943 
[gy 299 4.230 4. 230,530 «esee 


(a) 8120 (5) 830 (с) 2120 (d) 932 


Complete the following : 


rg) AT -2x17417 _ 
е 17 
3134 x — zl (41-7-1-7|- vr 


[1]2х6-12+3:=.-........ 


(51298 + 502 = 300 + -......... 


^55] 


elif X=15 +2 > then x? = ......... 


73 x71)? =? _ where Xz0 


'sjm-&-2 дии Л. ee Ne 
b 5 2b 


1011 Х:49-2:7 then X =... 


11 If the mode of the values : 7 (:X?46555755i875then Xm nnn 


12 If the sum of five numbers equals 20 » then the arithematic mean of these numbers = =- 


13 A rectangle of length X cm. » width y cm. and its perimeter = 24 cm. 
s then X + y = veee 


14 If] x = 2 Vy 23 »Шеп Ху = — 


15 If X is the additive identity element » y is the multiplicative identity element 
»then 2" 4 3X =......... 


461 525457 911 gees (in the same pattern) 

071 34 59 316 9 ee (in the same pattern) 

281157 = -2 then X? = малаа 

18 If 0.000 37 = 3.7 х 10" , then n = +- 

201өМ (1,3) N (0 , 1) » then the slope of MN = ---..-.-.. 
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Exercises of the unit : 


1. Equality of the areas of two parallelograms 
(Theorem (1) and its corollaries). 


2. Follow : Corollaries on theorem (1). 


3. Equality of the areas of two triangles 
(Theorem (2) and its corollaries). 


4. Follow : Equality of the areas of two 
triangles (Theorem (3). 


D. Areas of some geometric 
figures. 


Scan 
the QR code —— 


to solve an interactive /2 
test on each | 


lesson = | 
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From the school book 


Po 
€ Remember © Understand © Apply e Problem Solving АЛ 


Complete the following : 
Surfaces of two parallelograms with common base and between two parallel straight 
lines » one is carrying this base » are 
The parallelogram and with common base and between two parallel straight 
lines are equal in area. 
The area of the parallelogram = x 
The areas of the parallelograms with bases equal in length and lying on a straight line » 


while the opposite sides to these bases аге on another straight line » are 


Choose the correct answer from those given : 


If the base length of a parallelogram is 7 cm. and the corresponding height is 4 cm. » 


then its area equals 
(a) 11 cm? (b) 14 ст (c) 22 cm? (d) 28 cm* 


Ы H . - Э . . . - 
If the area of a parallelogram is 35 ст and its height is 5 cm. » then the length of the 
corresponding base is 
(a) 5 cm. (b) 7 cm. (c) 9 cm. (d) 30 cm. 


If the area of a parallelogram is 50 спт. and its base length = 10 ст. ; then the 


corresponding height of this base — 


(a) 500 cm. (b) 5 cm. (c) 250 cm. (d) 100 cm. 


59 


E 
:4 
2 


€ Remember X 9 Understand © Apply & Problem Solving 


4 If the lengths of two adjacent sides of a parallelogram are 8 cm. and 10 cm. and its 
greater height is 5 cm. » then its area equals ----.----. 
(a) 80 cm? (b) 50 cm? (c) 40 cm? (d) 18 cm? 
[5] If ABCD is a parallelogram in which » AB = 5 cm. » ВС = 10 cm. and its smaller 
height is 4 cm. » then its greater height equals ----.----- 
(a) 2 cm. (b) 4 cm. (c) 8 cm. (d) 10 cm. 


(8 A parallelogram whose area = 50 cm? and the length of its base equals twice the 
corresponding height » then this height equals ---------- 


(a) 50 cm. (b) 25 cm. (c) 10 cm. (d) 5 cm. 
In each of the following › if ABCD is a parallelogram » complete the statements below 
È 
each figure : 
= D A ER 
^ [8] 
E E 
E Ру РЕ B id 
C 4cem B 
The area of 2 7 ABCD = ee cm? The area of 7 ABCD ----- cm? 
гал 


C 
If the area of £7 ABCD is 1.7 n? » then 


ЖҮ... т. 
g 

D A 
ДУ 

€ 

F 
е Е В 2 
-— — 8cm. ——e- 
If the area of [7 ABCD is DB = een cm. 
2400 cm? » then DC = ~+ cm. 
SAF МИРИНА ст. 


Exercise 1 2 


d In the opposite figure : 


о 
po 
a6 
B 

> 


ABCD is a parallelogram in which m (4 ABC) = 150° , 
AD = 12 cm. » AB = 8 cm. z 
,E ECB and AE L CB c B 
Find : The area of 7 ABCD «48 cm: » 


B In theo the opposite figure : D A 
7 ABCDi is a rectangle » AE // DF ЕЄ BC and F € BC 

Prove that : 

The area of the figure ABCM = the area of the figure DMEF 


c In the opposite figure : 


AB// DE ,ХЄАВ,ҮЄАВ 

» XDEY is a rectangle and AD // BE E 
^ Find the area of the figure ABED 

.2 If AD = 30 cm. : find the length of the perpendicular 


m 
х 
w 
> 


24cm 


E 12cm. D 
from B to AD « 288 cm? 59.6 cm. » 


Ш їл the opposite figure : т х р А 


| ABCD and XBCY are two parallelograms » X € AD \K/ 
and the area of A XCY = 15 cm? 


Find : The area of £7 _ Find : The area of 7 ABCD « 30 cm? » 


EJ In the opposite figure: — the opposite figure : 
ABCD and AEBD are two parallelograms and F € DB D A 


such that EF // AB 
Prove that : c B E 
гл |AEFB is a parallelogram. 
F 
E 


2 The area of £L ABCD = the area of 7 AEFB 


i їл the opposite figure : 

| DBFE and DFCE are two parallelograms 

and F € BC E D 
Prove that : 

The area of the figure ABFE = the area of the figure ADFC c E 


2 
24 
= 


a EE € Remember @ Understand © Apply & Problem Solving 


10) 113 In each of the following s show that all the three parallelograms have equal areas : 
o 
| 1| [2] [3 A 
X 
F D 
Y 
E F A 
B 
C D E Ye X 
a In the opposite figure : M 
v 
ABCD and BEMN are two parallelograms and EC 2 DN 
where E € DC and M C AN PX E 
Prove that : The area of 7 ABCD = the area of 2 7 BEMN 
A B 


e For excellent pupils 
e 


(B In the opposite figure : 
T ABCDisa parallelogram whose area is 240 cm? 


(,:h, 25:3, 0:2 4:3Find :h, 


« l6 cm. » 
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From the school book 
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e Problem Solving 


€ Remember 
Choose the correct answer from those given : 
the area of the parallelogram which has a common 


The area of the triangle is 


E 
base with it and its vertex lies on the straight line parallel to this base. 
(a) equal to (b) half (c) twice (d) quarter 
» The area of the triangle = · ~ the base length x the corresponding height. 
a)2 b) d . 4. 4, 
(а) 2 ( 5 (C) 4 (d) 4 
* The ratio between the area of the parallelogram and the area of the triangle whose base 
is common and are included between two parallel straight lines = e 
(а) 1:2 (b) 1 :3 (c) 2:1 (d) 2:3 
v If the base length of a triangle is 4 cm. and the corresponding height = 3 cm. » 


then its area — 
Э Р) Э 
(a) 6 ст (b) 12 ст (с) 24 ст. (а) 34 ст 


. . . . е Э . 
The triangle whose base length is 12 cm. and its area is 48 ст: » the corresponding 


v 
height = 
(a) 3 em. (b) 4 cm. (c) 6 cm. (d) 8 cm. 

Ч If the area of the triangle is 42 cm? and its height = 7 cm. » then the length of the 
corresponding base = 

(a) 15 cm. (b) 12 cm. (c) 8 cm. (d) 4 cm. 
Ч The area of a right-angled triangle in which the lengths of the sides of the right angle 
(d) 15 cm? 


are 6 cm. and 9 cm. equals ---------- 
(c) 27 cm* 


(a) 54 cm? (b) 60 cm? 
63 
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$ [8|If ABCDisa ии with area 100 cm? and EC AD > 
then the area of A EBC = eee 


(a) 25 cm? (b) 50 cm? (c) 100 cm? 


(d) 200 cm? 


In the opposite —Ü E 
i ABCD is a parallelogram and E € AD 

Complete the following : 

1. The area of A EBC = c the area of 7 ABCD 


D A 


2 If the area of A EBC = 20 cm? , then the area of Z7 ABCD --- cm? 


Ы In the opposite figure : 


D A 


(327 


In the m——T "zem 
? ABCD is a parallelogram in which » BC = 6 cm. » рв BC; 


such that » DB = 8 cm. and EC AD 
Complete : 


л The area of Z7 ABCD = -+-+ cm? 
2 The area of A EBC = ~- cm? 


B 


C 6cm B 


In the opposite figure : 
ABC is a right-angled triangle at A » 


AD L BC , AB = 4 cm. and AC = 3 cm. 


Find : 1 The area of A ABC 2 | The length of AD 


3cm. 


4cm. A 


«6cm »24 cm.» 


3 In the өрнийн figure : 


ABC is a triangle in which BC = 6.5 cm. 
: AC 7 6 em. » AE L BC , BD L AC and BD = 5 cm. 
Find : 1 The area of A ABC г Тһе length of AE 


Í ABCDi is a parallelogram » AE = 4 cm. » ED = 3 ст. 

»m (Z AED) = 90? and E C BC 

Complete : C E B 
(л The area of A AED = -e cm? гг The area of £7 ABCD = ~- cm? 


€ 


A 
р 


Exercise 2 fac. 


ü 11] In the opposite figure : 

AD -LCB ,ВЕ 1 AC ; AC = 16cm. ; 
BC = 10 ст. and AD = 8 cm. 

Find : 


1. The area of A ABC 2) The length of BE 


C 10ст. B D 


111 In the opposite figure : 
ABCD is a rectangle and E EBC 
Prove that : The area of A DAE = the area of A ABC 


a 111 In the opposite figure : 


1 ABCD and ABMN are two parallelograms 

and M ECD 

Prove that : 

The area of A EBC - i the area of 7 ABMN 


D A 
E С B 
N 
M 


In the opposite figure : 

ABCD is a rectangle » ABEF is a parallelogram 
‚„рЄСЕ ,ХЄВЕ ,E ECF 

» AB = 4 cm. апа ВС = 10 ст. 

Find by proof : 

1 The area of 27 ABEF 

2 | The area of A ХАР 


B 
Е 
Е 
р А 
D 
б 
5 
Cc 10cm. B 


« 40 cm? » 20 cm? » 


111 In the opposite figure : 
ABCD and BECD are two parallelograms » where 


АСП BD={M} 
Prove that : 
The area of AABD = the area of A MEC 


n NEE —— 


11] In the opposite figure : 

ABCD and EBCF are two parallelograms 5 BE (| CD = {L} 
»D EAF and E E AF 

Prove that: 1 The area of A ABL = the area of A FCL 


(2| The area of the figure ABCL = the area of the figure FCBL 


B 
(^ : 6) ве (оо) s 24425, poleel 65 | 
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In the E m figure : ^ ^ 
ABCD and AEFD are two parallelograms 
and AE N DC = [X] AA 
Prove that : 

X 


2 


The area of A ABX = the area of A DFX 


In the opposite figure : 


| D. A 
ABCD and AEFD are two parallelograms and AE N CD = {M} 

where E € BF and C € BF 

Prove that : F E C B 


The area of A АВМ = the area of A DMF 


In the opposite figure : F 
? ABCD and ACEF are two parallelograms and D C FE D 

Prove that : E 

The area of L7 ABCD = the area of L7 ACEF ч 4 


» 


C] In the opposite figure : D A F E 

? ЕБ/ВС,ХБ//СҮ, 

EB // FC // DY »X EFC ` 
» F GED and AGED Ё 2 
Prove that : The area of L7 EBCF = the area of / 7 ABCD = the area of 7 DXCY 


(13 In each of the following figures » XY // AB »show that the area of the coloured 
* partis equal to half of the area of the parallelogram ABCD : 


66 


Exercise 2 2 


" 113 In each of the opposite figures : 


D A D B А 
5 
ABCD is a parallelogram. m / No] 
Why is the area of figure (1) equal to NI Y х 
the area of figure (2) ? ETEN 
€ F B E F B 
(a) (b) 


119) { 1 In the opposite figure : E ў, 
* LMNEisa parallelogram. 

Prove that : Е 

The area of A LEF + the area of A МЕМ = the area of A LEM N M 

{11 In the opposite figure : E D A 
9 — m 

ABCD is a parallelogram » E € AD and BE f CD = {Е} wt 7 

Prove that : The area of A AFD - the area of A EFC C B 

In the opposite figure : 
o 


ABCD is a square » E is the midpoint of AB 

The perimeter of the square ABCD = 48 cm. E 

Find : The area of A AEC РА 
С B 


LL] In the opposite figure : D A 


ABCD is a parallelogram whose perimeter is 48 cm. » 
BC = 2 AB and the area of A ABC = 56 cm? » 
E is the midpoint of BC 


Find : 1 The two heights of [7 ABCD 
|2 The area of A AEC « l4 ст. »7 cm. 528 cm? » 


P. For excellent pupils 


s 
23 In the opposite figure :  -— -. А 
* ABCD is a parallelogram » F € CD and BF N AD = {E} 
Prove that : 
The area of A AFE = the area of A DCE C B 
^ ABC is right-angled at B » m (Z C) = 30° ; BD L AC intersecting it at D 
^ 
Prove that : BD = eR 
AC 


467 | 
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Complete the following : 
ә X : " А 
The two triangles drawn on a common base and their vertices located 


on à straight line parallel to the base are 
Triangles with congruent bases and drawn between two parallel lines are 
The median in the triangle divides its surface into ... 
If ABC is a triangle » D is the midpoint of BC ; then: 
The area of A ABD = the area of A ......... 
If XL is a median in A XYZ ; then the area of A XYZ = 
The triangle XYZ in which L € YZ such that YL = 4 LZ »then : 


the area of A XYL 


The area of A XYL = ------- the area of A XYZ 
In the opposite figure : 
ABC is a triangle with a median AD, 
E € AD , draw BE and CE 
Prove that : The area of A ABE = the area of A ACE а | 
Complete : 


'" AD is a median in the triangle 


*. The area of A ABD = the area of =- (1) 

is a median in A EBC 

'. The area of A EBD = the area of (2) 
(Q.E.D.) 


Subtracting sides of (2) from sides of (1) » then the area of A ABE — 
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: 


LA In the opposite figure : 
AB // DC and AC N BD = {м} 


Complete and justify each step of your answer : 


1. The area of A ADB = the area of ---------- because «+--+ 
2 The area of A DAC = the area of +--+- because ·--------- 
з The area of A DAM = the area of -= because ·--------- 
In the opposite figure : 


D is the midpoint of AB and E is the midpoint of AC 
Prove that : 
The area of A BDE = the area of A CDE 


In the opposite figure : 
ABCD is a quadrilateral. E € BC such that AE // DC , 
AC 1) DE={M} 

Prove that : The area of A ABC = the area of the figure ABED 


In the opposite figure : 

ABCD is a quadrilateral in which AD // BC and BA N CD = {E} 
such that BA = AE 

Prove that : The area of A ADC = the area of A ADE 


c Е B 
E 

E 

e B 


(21 In the opposite figure : 
AC // XY and F is the midpoint of XY 
Prove that : The area of A ABF - the area of A CBF 


In the opposite figure : 

ABC is a triangle. X is the midpoint of AB ; 

Y is the midpoint of AC and E C CB 

Prove that : The area of A XYE - the area of A AXY 


| 
| 
| 
| 
| 


In the opposite figure : 
AD // BC » ACN BD- {м}, 
E is the midpoint of BC 


C B E 
D A 
[9 E B 


Prove that : The area of the figure ABEM = the area of the figure DMEC 


4 


ji 
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In the opposite г теи 
AD // BC » AC N Вр = {М} and BX = CY 
Prove that : 


(9) 


» 


А 


The area of the figure ABXM = the area of the figure DCYM Cc’? X B 
La bá the opposite figure : D A 
AD // BC and B is the midpoint of YM > 
C is the midpoint of MX a 

X 


Prove that : The area of ^ AYB - the area of A DCX 


In the opposite figure : 


La in the opposite буне: 

ABCD is a quadrilateral whose diagonals intersect at M, 
AD // BC and E is the midpoint of AB; 

N is the midpoint of MC 

Prove that : The area of A AEM = the area of A ОМС 


In the opposite figure : 
AD // BC and E is the midpoint of AD 
Prove that : 


The area of the figure ABCE = the area of the figure DEBC 


о 
m 
» 
< 


б 
w 


о 
> 


X 


б 


iv) 
m 
» 


2 


n 
с 


In the opposite figure : 
ABCD is a parallelogram. E is the midpoint of BC 


Prove that : The area of A ABE = 1 the area of 7 ABCD 


(9) 
» 


\ 


б 
m 
w 


Ё 

* AD// BC and ACN BD - {м}, 
D is the midpoint of EC 

Prove that : 

The area of A MDE - the area of A AMB 
: 


In the opposite figure : 

ABCD is a parallelogram. E is the midpoint of AD 
The area of 27 ABCD = 48 cm? 
Find : The area of A ABE 


о 
m 


3 


a 
о 


а 
го 
6 
8 
‘N 

x 


“2 


Exercise 3 


In the opposite figure : 
Ò 


z 
о 


DEEN is а square whose side length is 12 ст.» 
X € DE and Y is the midpoint of XN 
Find : The area of A XYF 


12cm. 
E 


« 36 em: » Е 


In the opposite figure : 

D is the midpoint of ВС, 
E is the midpoint of AC , 
the area of A DEC = 5 cm? 
Calculate : The area of A ABC 


m 
» 
m 


o 
о 
w 


In the opposite figure : 
ABCD is a quadrilateral in which m (Z C) = 90° , BC = 8 cm. 
» DC = бст. > E is the midpoint of AC 

Prove that : The area of the figure ABCD = 48 cm? 


n 
æ 
б 
8 
a 


6cm. = 
Ї А 
S 
|o 
| 3, 
Y 


LO In the opposite figure : 


Оо 
< 
x 
» 


ABCD is a quadrilateral whose diagonals intersect at M 5 
AD // BC X € AD and Y CAD 

such that : AX = DY с 
Prove that : The area of the figure АВМХ = the area of the figure ОСМҮ 


X 


w 


о 


Е 


> 


LA In the opposite figure : 
ABCD is a parallelogram. E ЄСВ ; where BC = BE 
Prove that : The area of A FEC = the area of 7 ABCD 


f 


e 
m 


In the opposite figure : 

AD // BC , F C AC and EC AC 

such that : AF = FE 

Prove that : The area of A BFE = the area of A DFC 


X 


A 
w 


dili. — — —2.—__+.,-—___-8,_—____ 


In the opposite figure : D A 
AD // BC » DF // EC and AC N BD = {E} , 

DF BC = {Е} 

Prove that : The area of A ABE - the area of A ECF 


7 
o 


EM 


E 
24 
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In the opposite figure : 
o D A 


ABCD is a parallelogram. Its diagonals intersect at M 
and B is the midpoint of EC 
Prove that : The area of A EBD = the area of A ACD с В 


m 


LL! In the opposite figure : D A 
AD // BC , E € BC and AC // DE » 
АСП Вр = {м} 
Prove that : É С 
1 | The area of A АВМ = the area of A DCM = the area of A ЕМС 
? The area of A DBC = the area of A EBM 


w 


In the opposite figure : D A 


Ў AD// BC and BE = CF ХХ 
Prove that : 
The area of the figure ABED = the area of the figure AFCD 
LL) In the opposite figure : 
1 AD// BC Prove that : The area of A ABM = the area of A DMC 
and if the area of A МВС = 20 cm? ; 


the area of A ABM = 3 times the area of A MBC C B 


a 
"ü 
m 
be] 


о 
> 


Calculate : The area of (ће rectangle drawn on BC such that its other base is on AD 


— « 160 cm.’ » 
e For excellent pupils 


ES 
F 
Da In the opposite figure : 
e -—— — 
ABC is a triangle. D € BC and E € BC such that ВЕ = СО» A 
DF // CA and intersects BA at F 


Prove that : The area of A FBC = the area of AACE p € B Е 


In the opposite figure : 


A 
* ABC is a triangle in which X is the midpoint of BC and E EBX 
mers шань Y 
Draw XY // EA to cut AC at Y 
Prove that : The area of A EYC = 4 the area of A ABC 
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Exercise 


Follow : 
Equality of 
the areas of 
two triangles 


4 


© Remember @ Understand Ө Apply «< Problem Solving 


EB CO In the opposite figure : D A 
Ї ABCD is a quadrilateral » its diagonals intersect at M ын 
and the area of A АВМ - the area of A DCM P A 
Prove that : AD // BC C B 
E In the oppose figure : A 


ABC is a triangle in which D € AB and E C AC 
such that the area of A ABE = the area of A ACD 
Prove that : DE // BC 


В C In the opposite figure : А 

| AB-AC » BD L AC and CE L АВ 

Prove that : 

1|ED // BC 

2 | The area of A ADB - the area of A AEC C B 


П : In the opposite figure : 


а D A 


ABCD is a quadrilateral whose diagonals are intersecting at M — 
and E € BM » where ME = MD 
The area of A AMB = the area of ACME Loo 


Prove that : AD // BC C B 
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o їнэн In the opposite figure : 

1 ав is a quadrilateral in which AD // BC 
:EC€BC and AC N BD = {м} 

The area of A ABM = the area of A ECM 
Prove that : DE // AC 


C] In the — figure : 
ABEC is a parallelogram. 
D GEC such that the area of A DBC = the area of A EBC 


Prove that : AD // BC 


In the opposite figure : 
ABCD is a rectangle. BC = 12 cm.» CD =9 cm. 
and the area of A ХАС = 54 cm? 


Prove that : XD // AC 


a LO In the opposite figure : 
^ 
ABCD is a parallelogram » AC (| BD = {M} 


and E EAB » where the area of A AME = the area of A ABC 


Prove that : The figure BECD is a parallelogram. 


In the оррийн figure : 

ABCD is a parallelogram. E € AD 

and F is a point outside the parallelogram. 

Draw FC , FE and FB such that : 

The area of A FCE = the area of A EAB + the area of A ECD 
Prove that : BF // EC 
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In the opposite figure : 


The area of A ABX - the area of A DMC 
Prove that : MX // AB 


rn 
x 
Ф 
9 
a” 
Ф 
= 
“9 


2 
> 


À 


eo 
x 
т 


E 
| ABCD is a parallelogram. 
6 


L In the opposite figure : 

ABCD is a quadrilateral. 

X € AD and Y C AD such that AX = YD 
The area of A ABM = the area of A DCM 
Prove that : AD // BC 


2 


E, 


eo 
uc 


In the opposite figure : 

1 ABCD is a quadrilateral. 
The area of A ABD = the area of A ACD 
Prove that : The area of A AED - the area of A ACD 


In the opposite figure : 


The area of A ABE = the area of A DEC 
Prove that : The area of A AMB - the area of A DMC 


In the opposite figure : 
If AD // BC 

and the area of A ABE = the area of A DFC 
Prove that : EF // BC 


» 


LN 


Ё 
2 


Z 


б 
| m 
w 


» 


Ё 


e, 
Iw 


| . . Mi — -— =- 

| E is the midpoint of BC , AC) BD = {М} 
^ 

| In the opposite figure : 

В === ыы Мо дол 

AD // BC , ACN BD={M} 5 
CX is a median in A CBD 
and BY is a median in A BAC 


Prove that : XY // BC 


| 


19) 


$ 


> 


o 
zx 


a 


E 
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S In the opposite figure : 


ABCD is a quadrilateral in which 
AD // BC 5 E is the midpoint of BD 
and F is the midpoint of AC 


o 


Prove that : EF // BC 


w 


In the opposite figure : 
22 


о 


ABCD is а quadrilateral. 


DX is a median in A DAB : 
a Y X 
AY is a median in A ACD 


The area of A ХАГ = the area of A YAD c 
Prove that : AD // BC // XY 


9 For excellent pupils 
Ф 


| 
In the opposite figure : У Ж 


* ABCDisa quadrilateral. X is the midpoint of AD 
and Y is the midpoint of BC such that : 
The area of the figure ABYX = the area of the figure DCYX 


Prove that : AD // BC e Y 


In the opposite figure : 


Prove that : AD // BC c 


In the opposite figure : 


Se- 


ABC is a triangle. 
K € AB , E € АС and M is the midpoint of AE 5 M 
the area of A ABC = twice the area of A AKM 
Prove that : KC // BE 


m 
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ABCD is a quadrilateral. 
M is the point of intersection of its diagonals. 
If AM = + MC and DM = + MB 


= 


Exercise 


Areas of some 


geometric figures 


miam 
€ Remember @ Understand © Apply ə Problem Solving ix J 
kg Complete the following : ши 
1 The area of the rhombus z the side length х өөлж 4 of the product of 
l 


The area of the square = the square of the length of -eee = 5 eee 

The length of the middle base of the trapezium equals .......... 

The area of the trapezium = half of the sum of lengths of the two parallel bases x ---- 
= the length of .......... x its height 

The base angles of the isosceles trapezium are .......... 


LL) The diagonals of an isosceles trapezium are .......... 


[2 Find the area of each of the following figures : 


1 A rhombus of side length 6 cm. and its height = 5 cm. « 30 cm?» 
LL] A rhombus whose side length is 12 cm. and its height = 8 cm. « 96 ст?» 
LL] A rhombus whose diagonals lengths аге 8 cm. and 10 cm. « 40 cm?» 
A rhombus whose diagonals lengths are 24 cm. and 10 cm. « 120 cm?» 
A square whose diagonal length = 10 cm. « 50 cm? » 
LLJ A square whose diagonal length = 8 cm. « 32 cm?» 


A trapezium whose bases lengths are 6 cm. and 8 cm. and its height = 12 cm. — « 84 em?» 


A trapezium whose bases lengths are 8 cm. and 10 cm. and its height 2 5 ст. «45 cm?» 


A trapezium whose middle base length is 7 cm. and its height = 6 cm. « 42 cm?» 
A trapezium whose middle base length is 12 cm. and its height 2 8 cm. « 96 cm? » 
77 


€ Remember @Understand © Apply e Problem Solving 
ü Choose the correct answer from those given : 
о 


1 The area of a rhombus is 20 cm’; the length of one of its diagonals is 5 ст.» then the 
length of the other diagonal = ---------- 


(a) 8 cm. (b) 4 cm. (c) 10 cm. (d) 15 cm. 

га If the area of a square is 50 ст, then the length of its diagonal = ---.------ 
(a) 25 cm. (b) 5 cm. (c) 10 cm. (d) 20 cm. 

з The area of the square whose side length is 6 cm. .......... the area of the square whose 
diagonal length is 8 cm. 
(а) > (b) < (с) = (d) = 

4 If the perimeter of a rhombus is 24 cm. and its area = 30 ст.2, then its height = ---------- 
(a) 4 cm. (b) 5 cm. (c) 6 cm. (d) 12 cm. 


5 If the product of the lengths of the diagonals of a rhombus = 96 cm? and its height is 
6 ст.» then its side length = ---------- 
(a) 12 cm. (b) 8 cm. (c) 6 cm. (d) 4 cm. 

8 The trapezium in which the lengths of its two parallel bases are 15 cm. and 11 cm. Its 
middle base is of length = .......... 


(a) 26 cm. (b) 15 cm. (c) 13 cm. (d) 11 em. 

.7 If the area of a trapezium is 32 cm? and its height is 4 ст.» then the length of its middle 
bang: cisco 
(a) 4 cm. (b) 8 cm. (c) 14 cm. (d) 16 cm. 


8 [f the area of a trapezium is 450 cm» and the lengths of its two parallel bases are 
24 cm. and 12 cm. » then its height = ---------- 
(a) 12.5 cm. (b) 25 cm. (c) 36 cm. (d) 52 cm. 

э The trapezium in which the length of one of its parallel bases is 15 cm.» and its area 
is 108 cm? and its height is 8 cm.» then the length of the other base is .......... 


(a) 15 cm. (b) 4 cm. (c) 12 cm. (d) 27 cm. 
10 The trapezium whose middle base length is X cm. and its height — i the length of 
the middle base: its area = ·--------: cm? 
2 aet 4Р x 
(a) X (b) Es (c) a (d) = 
In the opposite figure : D A 


* ABCD is a square » E is a point inside it » where A AED is ws 
a right-angled triangle at E » AE = 4 cm. » ED = 3 cm. ^ 
Find the area of the shaded part. 


4 
« 19 ст?» 
С 
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Exercise 9 2 


D A square whose area equals the area of the rectangle whose dimensions are 2 cm. and 9 cm. 
7 Find the length of its diagonal. «6cm.» 


Two land pieces are equal in area : the first is in the shape of a square and the second is in 
? the shape of a rhombus whose diagonals lengths are 8 metres and 16 metres. 
Find the perimeter of the square-shaped piece. «32m.» 


LL) Two pieces of land have equal areas » one of them has the shape of a rhombus whose 
? diagonals lengths are 18 m. and 24 m. , and the other one has the shape of a trapezium 
whose height is 12 m. Find the length of its middle base. « I8 m.» 


A rhombus whose diagonals are of lengths 12 cm. and 16 cm. Find its height. — « 9.6 cm. » 


3o Find the area of the rhombus whose perimeter is 52 cm. and the length of one of its 
? diagonals is 10 cm. « 120 cm?» 


The perimeter of a rhombus is 64 cm. and the measure of one of its angles is 609 


Find its area. « 1281 3 cm?» 


LA Find the area of each of the following figures by using the given data : 
^4 г D 7ст. A 


У 
n 
S 


LN 4 
С 12cm. B С В «47.5 cm? 56093 cm?» 


If the ratio between the two — of the — of a ihoribus is 3 : 4 and the length of 


the smaller diagonal is 9 cm. Find the area of the rhombus. « 54 cm? » 
i A rhormbos » the ratio between the lengths of the two diagonals is 5 : 8 
7 if its area = 2000 cm? Find the length of each of its diagonals. « 50 cm. » 80 cm. » 


M The length of the middle base of a trapezium is 30 cm. and the ratio between the lengths of 
? its two parallel bases is 2 : 3 Find the length of each of them. 
and if its height = 24 cm. » find its area. « 24 cm.» 36 ст.» 720 cm? » 


B The area of a trapezium is 180 cm? and its height is 12 cm. Find the lengths of its 
7 parallel bases if the ratio between their lengths is 3 : 2 « 18 cm. » 12 ст. » 


LL) A piece of land has the shape of a trapezium whose area is 4000 m? 
| The lengths of the two parallel bases and its height are of ratio 3: 2 : 4 respectively. 
Find the length of its middle base. « 50 m.» 
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4 


Two pieces ененин land » the first is in the shape of a trapezium in which the lengths of its two 


Р 


E m Remember 9 Understand © Apply «ә Problem Solving 


parallel bases are 76 metres and 64 metres and the perpendicular distance between them is 
45 metres and the second is in the shape of a rhombus whose diagonals lengths are 

74 metres and 90 metres. The two pieces are exchanged by a rectangular piece of land 
whose area equals the sum of areas of the trapezium and rhombus pieces. 


The ratio between its length and its width is 5 : 4 Find its dimensions. «90 m. » 72 m. » 


ABCD is a trapezium in which AD // BC »X is the midpoint of АВ» Yi is the midpoint 
of DC »if XY 2 7 cm.» BC = 10 cm. and the area of the trapezium = 35 cm? 
Find the length of AD and the perpendicular distance between Арап ВС «4ст.,5ст.» 


E ABCD is a trapez is a trapezium in which AD // BC, AD = 27 cm. and BC = 45 cm. 


| 
If the area of A ABC = 225 cm? ; find the area of the trapezium. « 360 cm? » 
АВС” is at is a -— in which AD ! BC. m(Z "T 90*. BC = 4 cm.» AD = 24 ст.» 
^ 


BD = 30 cm. and AF 1 BD to cut it at F » where AF = 14.4 cm. 
Find the area of the trapezium ABCD « 252 cm?» 


In the opposite figure : 
Each of BM » CN and EL is perpendicular to AD 
find the area of the figure ABCDE 


] In the opposite figure : E 

ABCD is a rectangle of area 144 cm? 

If AB = 8 cm.» AD L EF 7 
and М is the midpoint of each of AD and EF e F B 
Find the area of the figure AFDE « 144 cm?» 


) ca ABCD is a rectangle with AB = 6 cm.» BC 2 8 cm.» X » Y » Land M are the — 
of the sides AB » BC » CD and DA respectively. 


1 Prove that : The figure XYLM is a rhombus and find its area. 


2 Find the height of the rhombus XYLM « 24 cm? 54.8 cm. » 
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Exercise 5 ? 


a 
24| In the opposite figure : D 4m. E A 
e — — 
ABCD is a trapezium 5 E € AD 50 € BC 
» where the area of the figure EOCD c 8 ст. О Хет. B 


= three times of the area of the figure ABOE 
Find the value of : X «3» 


For excellent pupils 
e 


| 
L1] The area of an isosceles trapezium is 120 ст.2 , its perimeter is 60 cm. and the length 


| of its middle base is 20 cm. Find the lengths of its bases. « 12 cm. »28 cm. » 


26] In the opposite figure : 
^ 
ABCD is a rhombus : its diagonals intersect at M 5 


АС + BD = 33 ст. . ВО: АС = 5:6 
and E € AM such that ME = E MA 


Find the area of the shaded part. 
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Similarity , converse 


of Pythagoras' 
theorem and Euclidean 
theorem. 


Exercises of the unit: 


B. similarity 


7. Converse of Pythagoras' theorem. 


8. Projections. 


9. Euclidean theorem. 


10. Classifying triangles according 
to their angles. 


the QR code а 
to solve an interactive ga 


test on each A / 
lesson CI / 


Similarity 


а Complete each of the following statements : 


4 


e 


"2 
З 


ui 


Exercise 


4 s 
€ Remember @ Understand © Apply «ә Problem Solving = 


Interactive test 


If two polygons are similar » then the corresponding .......... are equal in measure. 
If two polygons are similar » then the corresponding .......... are proportional. 


If each of two polygons is similar to a third polygon : then they are .......... 

The two triangles are similar if the corresponding .......... are proportional. 

If the measures of the corresponding angles in the two triangles are equal » then the 
two triangles are .......... 

If we have two polygons : their corresponding angles are .......... 

and their corresponding sides lengths are .......... » then the two polygons are similar. 
If the ratio between the lengths of two corresponding sides in two similar triangles is 
equal to | » then the two triangles are .......... 

If two polygons are similar and the ratio between the lengths of two 

corresponding sides is 3 : 4 »then the ratio between their perimeters is .......... 

In the right-angled triangle » the perpendicular drawn from the vertex of the right 
angle to the hypotenuse divides the triangle into two .......... triangles. 


| 
А Choose the correct answer from those given ones : 


| 

è 1 
| 
| 


In the following figures » there are two similar triangles » they are .......... 


/ N j x / N / | Х 
/ Xx f \ 
N / : £O OX 6. 
(1) (2) (3) (4) 
(a) 1 32 (b) 153 (c) 154 (d) 2,4 
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$ 2 In the following figures » there are two similar triangles » they are .......... 


S 4 
(1) (2) (3) (4) 


(a) 1»2 (b) 153 (c)2 54 (4) 154 


UNIT 


© Remember @Understand Ф Apply & Problem Solving 


ZL) 


^ з In the opposite figure : 
If A ABC ~ A DEF : then ЕЕ = e+- 


A 
(a) 5 cm. (b) 6 cm. S Non 
(c) 8 cm. (d) 10 cm. С som B 
^ а In the opposite figure : 
A 
If A ABC ~ A DEF ; then m (Z A) = ---------- D 
(a) 20 (b) 60 оос 50 | pa 


(c) 80° (d) 100° 
^ 5 In the opposite figure : 

If A ABC ~ AAXY ; 

АХ = ХВ = бст. > 

XY =7ст. »then BC = o 


(a) 6 cm. (b) 7 ст. 
(c) 12 cm. (d) 14 cm. 
^ 6 Ifthe ratio between the lengths of two corresponding sides of two squares is | and the 
perimeter of one of them is 20 cm. » then the area of the other square = ---------- 
(a) 20 cm? (b) 25 cm? (c) 16 cm? (d) 25 cm. 
7 [7]If A ABC ~ A DEF and AB = 1 DE 
» then perimeter of A ABC = ~- perimeter of A DEF 
(a) 5 (b) 1 () i (a) 2 


ü In the opposite figure : 
© 
A ABC ~ A XYZ 


Find : AC and XY « 14cm. +3 cm.» 
7 
Using the shown data in the figure » prove that : 
A XYZ and A BCA are similar » 
then find the perimeter of A XYZ 
In the opposite figure : 
о 
^ Prove that : m. 
A ABC and A XYZ are similar. ok X бо, 
г |If m(Z B) + m (Z C) = 60° 2 T Y 
Find : m (Z X) « 120?» 
О In the opposite figure : l A 
2 


If A AXY — A ABC ü 
» XY = 5 cm. and ВС = 10 ст. 211 
Prove that : 7 XY // BC 2 Y is the midpoint of AC 


c 10cm. B 


LL] In each of the following » find the numerical value of x (Given that lengths are in em): 
ЕЛ ry £1 


€ Remember @ Understand © Apply ə Problem Solving 


П in the opposite figure : a " 
^ 
If the figure ABCD ~ the figure XYZL ^. 


1 Calculate m (Z BCD) 8 


Z24emY С 8cm. B 
2 Calculate the length of XL and determine the enlargement ratio. 


3 | If the perimeter of the figure ABCD = 26 cm. » what is the perimeter of the figure XYZL? 


« 85° » 1.8 cm. » 10 »78 cm.» 


In the opposite figure : 

AC // ED ›А”Р ПСЕ = {В} 

АС = 5 ст. » ВЕ = 8 ст. » АВ 23cm. and BD = 6 ст. 
л Prove that : A АВС ~ A DBE 

2 Find the length of each of : BC and ED 


3 Find : The ratio of enlargement. 


| In the opposite figure : 

Ф .. 
ABCD is a parallelogram » B is the midpoint of AF » 
CE = 2 ст. » DE = 4 cm. and XC = 3 cm. 

Prove that : A ECX — A FBX 

| 

eo 


» then find the length of : AD 


11 In the opposite figure : 
m (4 AED) = m (Z B) » Ар = 3 ст. » 
AE = 4.5 cm. and BD = 6 cm. 
1 Prove that : A ADE ~ А АСВ 
? Find the length of : EC 


In the opposite figure : 

ABC is a triangle sD EAB EC AC 

»>AE=4cm. , ЕС = 5 ст. BC = 7.5 ст. 

Ар =3 ст. ө т (4 AED) = т (4 В) and m (4 С) = 93° 
“л Prove that : A AED ~ A АВС 

2 | Find : The length of BD and т (4 ADE) « 9 cm. »93* » 


" In the opposite figure : 
^ ABC is a triangle in which : m (Z A) = 70° 
>m (Z С) = 35°, DEAC 


If A ABD ~ Л АСВ 
Find : т (4 DBC) and if : AB = 6 cm. » АС = 9 cm. 5 » 
Find the length of : CD «40° 55 ст.» 
] In the opposite figure : 


ABC is a right-angled triangle at B » D is the 
midpoint of AB ;DE.L AC «АВ-8сш.» 
ВС = 6 cm. 

Find the length of : DE 


са In the opposite figure : 


| 
г] 
ABC is a right-angled triangle at B in which : 
AB =3 cm. ; BC = 4 cm. and BD L AC 
| 


“л Prove that : А BAC ~ A DAB 
‘2| Find the length of each of : AD and DC « 1.8 cm. »32 ст. » 


Prove that : A ABC ~ А EFD 


Two similar triangles » one of them has a perimeter of 74 cm. and the sides lengths of the 


other are 4.5 cm. » 6 cm. and 8 cm. 


Find the length of the longest side in the first triangle. « 32 cm. » 


In the opposite figure : B 
E] 

A AED — AADB 

>» m(Z ADE) = X + 20° and m(Z ABD) = 2 X + 5? 


Find : m (Z ADE) A 


€ Remember | $ Understand — O Apply & Problem Solving 
o In the opposite figure : A 
E) 


BZC BC ,Х7 // AC , XY // AB 

» XZN AB={N},AC=12cm., 

NZ = 3 NX = 6 cm. and BZ = 4 cm. 

1 Prove that : A XYZ ~ A NBZ ~ А АВС 
2 Prove that : Z is the midpoint of BC 

з Find the length of : ҮС 


UNIT 


LL) In the opposite figure : 

T ABCD is a rectangle in which AD = 12 cm. and X CAD 
where AX — 4 cm. » XY // AB and intersects AC at M and BC at Y 

» where MX = 3 ст. "adi 

1 Prove that : A AMX ~ А CMY 

? Find the perimeter of : ^ YMC 

.3 15 the figure ABYM ~ the figure CDXM ? Why ? « 24 cm. » 


111 In the opposite figure : 
T ABC is a triangle in which : D Є AB and E € AC such that : 
DE // BC » AD 23cm. AE = 2cm. BC = 12cm. 


Вр = (Х+ 1) em. EC = (X- 1) ст. and DE = уст. 


— аы — 2cm. B 
Find the length of each of : AB » EC and DE Е 


D Life Applications 


A man of height 1.8 m. stands in front of 

2 
a lamppost at a distance of 2 m. from its base. 
If the length of the man's shade (when the 


lamppost is turned on) is 2.4 m. » find the 


-«— ——2 ,4 m. — —9-9— —2 m.— —e 


height of the lamppost. 


« 3.3 m. » 
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Exercise 6 2 


à А man wanted to know the height of a dinosaur at one of 
2) 


the museums » then he put a mirror horizontally on the land 
at a distance of 10 m. from the dinosaur's leg » and he moved 
back till he could see the dinosaur's head at the mirror 5 

then the distance that he moved back was 2 m. 
If the height of the man is 1.8 m. » 

what is the height of the dinosaur » i 


given that: т (4 1) = m(Z 2)? 


ana — 10 m. ——————» 


«9m.» 


For excellent pupils 


= 
= In the opposite figure : 
СА 


А 
CN 
If A ABC ~ A DEF D 
; BC = 18 cm. and DE =3 cm. P 
223 ÜN 


Find the length of : EF C 18cm. B F È 


« 6 cm. » 


In the opposite figure : D 40cm. A 
T AD 2 40 cm. » ОС= 56 em. » XL = 50 ст. » 
XY = 120 cm. » LZ = 70 cm. » m (4 B) = 45? 


and т (4 A)2m(ZD)2m(ZX)2m(Z 1) = 90° 


Prove that : The polygon ABCD ~ the polygon XYZL 
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Converse of 
Pythagoras’ 
theorem 


€ Remember @Understand OApply ə Problem Solving 
£j In each of the following figures » prove that : m (Z B) = 90° 


C Wem A 


P 12cm. B Є 25ст. А 


Fig. (1) Fig. (2) 


E C2 Complete and show which of the following triangles is a right-angled triangle : 


е 
= = 
І 
~ ep, 
N 13cm. M 
(MN = -......... 
(DEP + (EF)? = ee (ML + (NL)? = ......... 
>. The triangle is =+- 2. The triangle is ---------: 


Exercise 7 ? 


Prove that : A ABC is right-angled. 


Z 5cm. Y 
(ХҮ) = (1 34 р — (АСУ m eene 
СҮЛУ 4 (ZX y m ae САВУ 4H BOY! a eee 
2. The triangle is =+- ^. The triangle is ==- 
ABC is a triangle in which : AB = 4.5 cm. BC = 7.5 cm. AC = 6 cm. 
Ф 
i In the opposite figure : 
ABCD is a quadrilateral in which : m (Z ABC) = 90? , 
AB =7 cm. » BC = 24 ст. » CD = 20 cm. and DA = 15 ст. 
Prove that : m (Z ADC) = 90° 
In the opposite figure : 
e 
ABCD is a quadrilateral in which : т (Z BAD) = 90° , 
m (Z ADB) = 30* , AB = 7.5 cm. BC = 17 cm. and CD = 8 cm. 
Prove that : m (Z BDC) = 90° 


LO In the opposite figure : D 


ABCD is a quadrilateral in which : m (Z B) 2 90? 5 e 
AB = 9 ст. » BC = 12 ст.» ; A 


суу, 


CD = 17 cm. and DA = 8 cm. 


9ст. 


Prove that : m (Z DAC) = 90° , 


then find : The area of the figure ABCD « 114 cm?» Д = : 


In the opposite figure : X 


XYZ is a triangle in which : XL .L YZ LX 26cm. 
LY = 3 cm. and LZ = 12 ст. 


Prove that : m (Z YXZ) = 90° 7 12 ст. L3cm.Y 


€ Remember @ Understand Ф Apply ə Problem Solving 


Ø In the opposite figure : 
? m (Z B) = 90° , D is the midpoint of AC 
"АВ = бст. » ВС = 8 ст. » 
АЕ = 12 ст. апа "РЕ = 13 ст. 
1 Find : The length of AC 
2 Prove that : m (Z DAE) = 90° 


In the opposite figure : 
m (4 В) = 90° , АВ = бст. » Вр = 12 ст. 


» АС = 10 ст. , СЕ = 5 ст. , DE = 3 ст. and C C DB 


4 Find : The length of BC 
2 Prove that : m (Z D) = 90° 


In the opposite figure : 


LLI In the opposite figure : 
ABCD is a trapezium in which : 
AB// DC » AD.L DC .AD- 12cm. ; 
BC = 13 cm. ; DC = 33.8 cm. and BE L DC 
First : 
Find : 1 The length of each of CE and AB 
2 The length of DB 
3 The area of the trapezium ABCD 


Second : 
Prove that : m (Z DBC) = 90° 


| 

ABCD is a rectangle in which : 
DC = 12 ст. ; AD = 25 cm. and EC AD 
such that: AE = 9 cm. 

Prove that : BE L EC 

| 


In the opposite figure : 
о 


ABCD is а parallelogram in which : 

AD = 20 cm. » DC = 15 cm. and E C BC 

such that : EC = 9 cm. and DE = 12 cm. 
92 


Find : The area of L7 ABCD 


D E 9cm. A 
: 
Є В 
B A 


« 5 cm. 328.8 cm. 531.2 ст. » 375.6 cm?» 


C 9cm. E 


B 
« 240 cm?» 


" In the opposite figure : 
Q 
XYZ is a triangle in which XE L YZ ,E EZY , 


YZ = 5 ст. » XZ = 3 cm. and XY = 4 cm. 


Find : The area of A XYZ , then find the length of XE 


Y | 
«бет: »244 cm. » 


] ABC is a triangle. Draw AD -L BC to cut it at D sif AC = 20 cm. »AD = 12 cm. and BD =9 cm. 
[s] 
Prove that : A ABC is right-angled at A 


In the opposite figure : A 
^ acm: 

m (4 В) = 90° .ABz4cm.» BC 23cm. 5 2° 

АР” = 13 ст. and DC = 12 cm. D 12cm. C 

Find : The area of the figure ABCD «24 cm? » 

In the opposite figure : 


ABCD is a quadrilateral in which : 
AB = 40 cm. BC = 24 cm. CD = 18 ст. 
» AD = 50 ст. and m (Z C) = 90° 


Find : The area of the quadrilateral ABCD « 816 cm? » 


ABCD is a parallelogram in which : AB = 8 cm. » АС = 20 cm. BD = 12 ст. 
Prove that : m (4 ABD) = 90? , then find the area of 7 ABCD « 96 cm?» 


In the opposite figure : 


TCE - — —* 


ABC is an isosceles triangle in which : AB = AC , AD L BC 
»EGBC EG BC Ар = бст. » 
BC = 9 cm. and AE = 10 cm. 


Prove that : m (Z BAE) = 90? 


9 € Remember 
—- 


For excellent pupils 
e 


Ф ABC is a triangle in which : AB = 24 cm. » BC = 70 cm. » BD is a median in the triangle 
% where BD = 37 cm. Prove that : m (Z ABC) = 90° , then find the length of АС 


UNIT 


@ Understand © Apply & Problem Solving 


(Hint. Draw DE // BC to cut AB at E) « 74 cm. » 
E In the opposite figure : D 16: A 
ABCD is a trapezium in which : AD // BC »AB = 13cm. » d 2 
E $ 


BC = 21 cm.» Ср = 12 ст. and DA = 16 ст. 


Prove that : m (Z С) = 90° C 21cm. B 


roa 


Exercise 


Projections 


oye 
€ Remember @ Understand — O Apply ə Problem Solving s 
Interactive test 
EJ Choose the correct answer from those given : 


(1| The projection of a point on a given straight line is .......... 


(a) a point. (b) a line segment. (c) a ray. (d) a straight line. 
2 The projection of a line segment on a straight line not perpendicular to it is .......... 
(a) a ray. (b) a point. (c) a line segment. (d) a straight line. 
з The projection of a line segment on a straight line perpendicular to it is .......... 
(a) a point. (b) a line segment. (c) a ray. (d) a straight line. 
4 The projection of a ray on a straight line not perpendicular to it is .......... 
(a) a point. (b) a line segment. (c) a ray. (d) a straight line. 
15 | The length of the projection of a line segment on a given straight line .......... the length 
of the line segment itself. 
(a) < (b) > (c) z (d) = 


16 | The length of the projection of a line segment оп a straight line perpendicular to it is .......... 
(a) greater than the length of the main line segment. 
(b) equal to the length of the main line segment. 
(c) greater than or equal to the length of the main line segment. 


(d) equal to zero. 

7 |The length of the projection of a line segment on a straight line parallel to it .......... the 
length of the main line segment. 
(a) « (b) > (c) = (d) + 


Er tt Remember @ Understand Ө Apply 4% Problem Solving 


8 In each of the EF Ut figures » па: 


A | 
Fig. (1) Fig. (2) Fig. (3) 


1 The projection of A on BC 
.2 The projection of AB on BC 


do Complete the following table : 


ы In the өргийн figure: D 
т (4 В) = т (4 ACD) = 90° 
Complete : 


7) 
р 
s 
The projection of AC on BC 
The projection of AB on BC 
The projection of AC on AB 
The projection of BC on AB 


In the modis figure : 


Complete each of the following : 


1 The projection of AD on CD is ......... A 
2 The projection of AC on CD is .......... c 
B 
з The projection of AC on АВ is .......... 
A 
A ABC is right-angled at B » D € BC and DE L AC 
E 

^ The projection of AD on BC = ---....... 

C B 


2 | The projection of AD on AC = «+--+: 


3] The projection of DE on AC = ---....... 

а The projection of the point C on AB = =-=- 
(5 The projection of the point A on DE ан 
(6 The projection of the point D on AC woes 


(7 | The projection of AB on DC = ......... 


In the opposite figure : 


A 

ABC is a triangle » AD ; BE and CF are three perpendicular E 
line segments drawn from the vertices to the opposite sides d 
and they are intersecting at M 

C D B 
Complete the following : 
^ | The projection of AB on BC is .......... » the projection of BC on AB css 
.? The projection of AC on BC is ......... » the projection of BC on АС is ......... 
(3 The projection of AC on АВ is .......... » the projection of AB on AC is .......... 
[4] The projection of AM on АВ... » the projection of BM on BC is ......... 
5 The projection of CM on AB is ......... » the projection of BM on АС is ......... 
Complete the following : 
(1) If X C AB ; then the projection of X on AB is .......... 
2] If AB L BC , then the projection of AB on BC is........... 
3 In A ABC 5 if m (Z B) = 90° , then the projection of C on ABis........... 
“4. ABC is a right-angled triangle at A › then the projection of BA on ACis.......... 
L3 In the opposite figure : n 
ABC is a triangle in which : AB = AC = 5 cm. and BC = 6 cm. Р 
Find : y 
1. The length of the projection of AB on BC c Lr B 
|? The area of the triangle ABC «3 cm.» 12 cm?» 


(Y : A) ваа (oaks) Wel, мәә 97 


ET 
25 
€ Remember @Understend © Apply  & Problem Solving 
LO) In the opposite figure : E lem 


AB = ВС = Ср = РЕ = ЕЕ = 1 cm. 

апа MF = 3 ст. 

Find : 

^ The length of the projection of FM on EM 
2 The length of the projection of BM on AM 


« 2512 cm. »2 cm.» 


In the opposite figure : 
ABC is a triangle in which : m (Z B) = 90°, т (2 C) = 30° , 
AB = 6 cm. and BD L AC 
Find : 
1 The length of the projection of AB on AC 


2 The length of the projection of BC on AC 


LJ In the opposite figure : 

АВ П CD = {E} , Eis the midpoint of CD , 
AC = 16cm., AE = 20 cm. 

and BD = BE = 10 ст. 

Find : 

1 The length of the projection of BD on CD 
2 The length of the projection of ABon CD «бст.» 18 cm. » 


In the opposite figure : 

ABCD is a trapezium in which : AB // DC » AD L DC 

» Ар = 12 ст. » BC = 13 ст. » and DC = 25 cm. 

If BE LDC „па: E, a 
4. The length of the projection of BC on DC 
2 The length of the projection of AB on DC 


е) 
о 


25cm. 


3 The length of the projection of DC on AB 


4 The area of the trapezium ABCD « 5 ст.» 20 ст.» 25 ст.» 270 cm? » 


! (11 In the opposite figure : 
AD // BC ,АВ = 13 cm. BC = 5 cm. ; 
CD = 15 cm. and m (Z ACB) = m (4 DAC) = 90° 
Find : 
/^ The length of the projection of AB on AC 
(2| The length of the projection of CD on AD 


Exercise 8 2 


C 5cm. B 


« 12 cm.* 9 cm. » 


С In the m— figure + t 


| ABCD is a trapezium in which : AD // BC and m (Z ABC) = 90° 


If AD =9 cm. » DC = 10 cm. and CB = 15 ст. 
Find : 

(1) The length of the projection of DC on BC 
|? The length of the projection of DC on AB 


I5cm. 


In the m— T р нэ... 
ABCD is a parallelogram in which : AD = 16 cm. and АВ = 13 ст. 
If DE L BC and the area of the parallelogram ABCD = 192 cm? , $ 
Find : The length of the projection of DC on BC c J 
«5 cm.» 
nad the opposite figure : A 
* ABC is a triangle in which : AD L BC , CF L АВ, BE L AC F 
and AD N СЕП ВЕ = {м} y 
1 Mention the following : C D B 
(a) The projection of AD on BC (b) The projection of BE on AC 
(c) The projection of AE on AC (d) The projection of AB on AD 
2 If AC = 26 cm. » AB = 30 cm. , ВС = 28 cm. and the area of A ABC = 336 cm? 
Find : The length of the projection of AB on BC « 18 cm.» 
17 ABC is a triangle in which : m (Z ABC) = 120° and AB = 12 cm. 
« 6 cm. » 


| Calculate the length of the projection of AB on BC 


Exercise 


Euclidean 


theorem 


€ Remember | 9 Understand © Apply «ә Problem Solving [eis T 
p In the opposite figure : "EC E 
A ABC is right-angled at A » AD LBC | 
Complete each of the following : d 
(AC)? = dio 2} (AC)? = .--..... — яван" 5 9 
CACY? = urne A) (ADY = .......... d cisco 
АС SCAB mios Xue BA ABC «c Алан хой аан 
я (|) In the opposite figure : aA 
! ABC is a triangle in which : m (Z ABC) = 90° , АВ = 4 cm. » 
AC = 5 cm. and BD L AC S | 
Complete : гу E 
ВС-----.Ссш. г Ар- cm. 1: | 
BD = cm. 4 The area of A DBC = e- cm? ё - шинж 
El In the opposite figure : 
1 XYZ is a triangle in which : m (Z XYZ) = 90° ; $ 
and L € XZ such that YL L XZ > Р”, 4 3| 
XL = 9 cm. and YL= 12 cm. Find : 2 2 a ch ба 
The length of ХҮ 2 The length of LZ 
3 The length of ZY « 15 cm. » 16 cm. »20 cm. » 
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In the opposite figure : 


ABCD is a rectangle in which : AB = 6 cm. , BC = 8 cm. 


and E € AC such that BE L AC 
Find the length of each of : 


1| BE (8| EC 


LL] In the opposite figure : 


ABC is a triangle in which : m (4 BAC) = 90? , AD.L BC 


» AB = 8 cm. and AC = 6 cm. 


Find : BD , CD and AD 


In the opposite figure : 

^ ABC is right-angled at B and BD -L AC 

If AD = 4.5 cm. and DC = 8 cm. 

Find : The length of each of AB » BC and BD 


Exercise 9 ? 


D А 


6cm. 


C 8cm. B 


« 4.8 cm. » 6.4 ст.» 


« 6.4 cm. » 3.6 cm. 3 4.8 ст. » 


B 


C 8cm. D 45cm. A 


« 7.5 cm. » 10 cm. 5 6 cem. » 


LO In the opposite figure : 
ABCD is a quadrilateral where : 
m (2 BCD) = m (4 BAD) = 90° , 
AE L BD »BC =7 cm. »CD = 24 cm. 
and АВ = 15 cm. 
Find: 1 The length of each of BD and AD 
2 The length of the projection of AB on BD 
3 The length of the projection of AD on AE 


=a 
| 
| 
| 


D 24 cm. E 


« 25 cm. 320 cm. »9 cm. +12 cm. » 


In the opposite figure : 

^ AXE is right-angled at X and XF .L AY 

where Y EXE ;F € AY , 

AX = 8 cm. » AY = 10 cm. and AE = 17 ст. 

Find : 1 The length of the projection of AY on XE 
.? The length of XF 
(3 The length of AF 
а The area of A AXE 


«бст. »4.8 em. »6.4 ст. »60 cm?» 


ei 


€ Remember X 9 Understand Ө Apply ə Problem Solving 


In the opposite figure : 

XYZ is a triangle in which : m (Z Y) = 90° 

and YL -L XZ where LE XZ 

If YZ = 12 cm. and YL = 9.6 cm. 

Find : 7 The length of the projection of YZ on XZ 
2 The length of the projection of XY on XZ 
з The length of the projection of XZ on XY 


Z Wm 


« 72 cm. • 12.8 cm. » l6 ст.» 


(12 In the opposite figure : 
ABCD is a rectangle in which : AB = 30 cm. 


» AD = 40 cm. » DE L AC intersects AC at F 
and intersects BC at E 
Find : The length of each of AF » DF and EC 


D 40cm. A 
E 
8 

c E B 


« 32 ст. »24 cm. »22.5 ст. » 


In the opposite figure : 

A ABC is right-angled at B 

, DE 1 АС "АВ = 6 cm. 

» ED = 3 cm. and CD = 5 ст. 
Prove that : А CED ~ А СВА 
and find : The length of AC 
and the length of the projection of AB on AC 


In the opposite figure : 
A САВ is right-angled at A 5 
E € BC such that AE L BC , 


Find : The length of each of AB and AC 


D is the midpoint of BC , АЕ = 9.6 cm. and BC = 20 cm. 


A) 


€ Sem. D 


« 10 cm. 3 3.6 ст.» 


LO In the opposite figure : 
ABCD is a parallelogram » AB = 6 cm. » AD = 10 cm. » 


BD 1 AB and DE L BC 

Find : 1 The area of the parallelogram ABCD 
2 The length of the projection of DB on BC 
з The length of DE 


-8----55---453----- 
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р 10cm. A 


«48 cm? »6:4 ст. »4.8 ст.» 


In the opposite figure : 

ABCD is a parallelogram » m (4 ABD) = 90° 
» DE L CB and BF L AD 

If the area of the parallelogram = 192 cm? 
and BD = 16 cm. 

Find : The area of the rectangle BEDF 


Exercise 9 2 


« 122.88 сті » 


s» ii. — — —— —— — — ii. —— — — — 4g. —— — — —48— 


In the opposite figure : 

ABCD is a trapezium whose area equals 72 cm? in which : 
AD // BC » m (4 ABC) = 90? and AD = 6 cm. » 

E is the midpoint of BC and F € AE such that BF -L AE 
and AE // DC 

Find : The length of BF 


11) In the opposite figure : 
ABCD is a trapezium in which : 
AB // DC and m (Z ABC) = 90° , 
E is the midpoint of BC 
»АВ = 16 cm. » AD = 25 ст. DC = 9 ст. » 
AE L ED and EF L AD 
Find : 1 The area of the trapezium ABCD 
|? The length of the projection of AE on AD 


In the opposite figure : 
A ABC is right-angled at B 5 

BD L AC , DE L AB and DF L BC 

If AB = 15 cm. and BC = 20 cm. 

Find : The length of each of DF and DE 


e 
m 
w 


« 4.8 cm. » 


16cm. 


" 
« 300 ст: + 16 cm. » 


A 
P 

F B 

20cm. ————e 


«9.6 cm. » 7.2 ст. » 
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> Life Application 


In one of the governorates » we want to build a metro station 
$ between two other stations B and C such that the distance 

between that station and the station B is 3.6 km. and 

the shortest distance between it and the Central Library in 

the governorate is 4.8 km. 


If you know that the two ways between the 
Central Library and the two metro stations B ri 


and C are orthogonal. Ф 
Find in two different methods : 
The distance between the metro station we 


want to build and the metro station C 


For excellent pupils 


a 
Ф In the opposite figure : 
? A ABC is right-angled at A 
and AD -L BC where D € BC 
If AD = 12 cm. » BC = 25 cm. and CD < BD 
Calculate the length of each of : 
1. AB and its projection on BC 


2 AC and its projection on BC (Hint : Suppose CD = X cm.) 
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« 6.4 km. » 


A 
o 
/ Pv 
c D B 
«— 25cm... 


« 20 ст. » 16 cm. » 


« 15 ст. 39cm. » 


| Эв 1 


Classifying 
triangles 
according 

to their angles 


Ц From the school book 


e» Problem Solving ae 
Interactive test 


1] In each of the following : identify the type of A ABC according to its angles if : 
АВ = 12 ст. » ВС = 14cm. and AC = 15 cm. 


AB=8cm. s BCz7cm.and AC = 3 ст. 
АВ-25ст ; BC=15cm.and AC = 20 cm. 


Я Identify the type of Z Y in A XYZ if XY 24 cm. , YZ = 5 cm. and XZ = 7 ст. 
13! Identify the type of Z A in A ABC if AB = 6 cm. » BC = 10 cm. and AC = 8 ст. 
ü Identify the type of Z B in AABC if AB = 10 cm. » BC = 12 cm. and AC = 15 cm. 
a {|} Determine the type of the greatest angle in A ABC where : 

АВ -9ст. › ВС = 10 ст. and AC = 12 ст. 

АВ = 5 ст. › ВС = 12 ст. and AC = 13 cm. 


АВ =7 ст. » ВС = 16 ст. апа АС = 14 cm. 


Determine the type of the triangle according to its angles. 


G 1] In the opposite figure : 
| ABCD is a quadrilateral in which : AB = & cm.» “ic 


8cm 


BC =9cm. CD = 12cm. AD = 17 ст. 
and DB L AB 
Find the length of the projection of AD on BD “ор, 


Determine the type of A BCD according to its angles. C 


(лғ: Р) А 
É ) 24/ gs 


gr ae Remember ^ & Understand © Apply Problem Solving 
O fassas In the opposite figure : 
ABCD is a parallelogram in which : 
= 15 ст. » CD = 8 cm. and AC = 19 ст. 


Prove that : Z ABC is an obtuse angle. 


In the opposite figure : 

ABCD is a quadrilateral in which : 

т (Z В) = 90° ,АВ = 32 cm. » BC = 24 ст. » 
Ср = 9 ст. and AD = 45 ст. 


Prove that : ACD is an obtuse-angled triangle. 


In the opposite ligare: 
ABCD is a quadrilateral in which : 
m(Z В) = 90° , АВ = 5 ст. »BC=7cm.; 


AD = 8 cm. and DC = 6 cm. 


Prove that : Z D is an acute angle. 


1) In the opposite figure : 
BD is a median in A ABC «АВ = 14 cm. » 


BC = 48 cm. and AC = 50 cm. 


Prove that : Z BDC is an obtuse angle. 


pr In the — figure : 


16ст. 


€ CD and DE = 9 ст. C 24cm. B 
Classify the triangle BFE according to the measures of its angles. 


ABCD is a rectangle in which : E РА 
= 16 cm. , BC = 24 cm. ; Tos 
E 


Exercise 10 2 


ABCD is a rhombus in which : AC = 16 cm. and BD = 12 cm. 


Prove that : A ABD is acute-angled. 


ABCD is a quadrilateral in which : AB = 8 cm. » BC = 9 cm. CD = 12 cm. and 
DA = 17 cm. If m (Z ABD) = 90°; find the projection length of AD on BD , then classify 


the triangle BCD according to the measures of its angles. « 15 cm. » 


СП Find the length of BC in A ABC in which : (AB)! > (АС)? + (BC)? 5 AB = 15 ст. 
AC = 13 ст.» AD L BC and intersects it at D and AD = 12 cm. «4 cm. » 


Choose the correct answer from those given : 


B в 85 B- 


га A triangle whose side lengths are : 5 cm. » 12 cm. and 13 cm. its area = ===- cm? 
(a) 30 (b) 32.5 (c) 78 (d) 60 

гг ABC is an obtuse-angled triangle at A » if AB = 4 cm. » BC = 7 cm. »then AC can be 
equal to .......... cm. 
(a) 5 (b) 6 (c) 7 (d) 8 

З ABC is an obtuse-angled triangle at B » if AB = 5 cm. » BC =3 cm. » then AC can be 
equal to .......... cm. 
(a) 4 (b) 5 (c) 7 (d) 8 

а ABC is an acute-angled triangle in which : AB = 6 cm. » BC = 8 cm. ; then the length 
of AC can be equal to .......... cm. 
(a) 2 (b) 6 (c) 10 (d) 14 

5] ABC is a triangle in which : (BC) = (AB) + (AC » m (Z B) = 40° 5 then m (4 C) = +- 
(a) 40° (b) 50? (c) 90° (d) 140° 


6 If the lengths of two sides of an isosceles triangle are 3 cm. and 4 cm. ; then its 


greatest angle is .......... 


(a) acute. (b) right. (c) obtuse. (d) straight. 


Complete the following : 

(1) In A ABC 5 if (AB) = (ВС)? + (AC) 5 then m (Z .......... )=90° 
(2) In A ABC 5 if (AB) < (AC) + (BC) , then Z Cis.......... 

[3] In A ABC » if (AB) + (ВС)? < (AC) , then Z B is .......... 
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= 
5 
29 


€ Remember X $ Understand © Apply 4% Problem Solving 


4 In A XYZ s» if (XY) = (YZ)? + (ZXP s then Z Zis.......... 

5 In A XYZ sif (YZ)? > (XZ)* - (XY) > then Z Y is .......... 

6 | In A ABC 5 if (AB)? = (АС)? - (ВС)? , then Z Cis.......... 

7 In AABC 5 if (AC) + (BC = (AB)? - 5 , then Z Cis......... 

8 In AABC , if (AC) - (AB)? = (BC? - 3 » then Z B is ......... 

9 In AABC , if (AB) + (BC)? = 48 cm? «АС 2 7 cm. » then Z B is .......... 
10 In A XYZ sif 90° < m (4 Y) < 180° , then (XZ)? ......... (XY)? + (YZY 
17 If Z A complements Z B in A ABC , then (АВ)... (AC)? + (BC? 


12 If the two lengths of two sides in a triangle are 3 cm. and 5 cm. » 


then the length of the third side is between .......... ав 


13 ABC is а triangle whose sides lengths are 6 cm.» 8 cm. and 11 ст. 


A ABC is similar to the triangle XYZ » then A XYZ is .......... according to its angles. 
14 In A XYZ » if (XZ - XY) (XZ + XY) «(2Ү) s then Z Y is .......... 


For excellent pupils 


e 
17) ABC is a triangle in which : АВ = 13 cm. s BC = 11 cm. and AC = 20 cm. 
T (T Prove that : A ABC is obtuse-angled at B 

2 Find : The length of the projection of AB on BC «5 cm.» 


з Find : The area of A ABC « 66 cmi » 


Calculate the measure of the greatest angle in A ABC 


" if AB = 7 cm. x BC = 3 ст. апа AC = 5 ст. « 120? » 
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Choose the correct answer from the given ones : 


If the side length of a square is 212 cm. » then its area equals .......... 
(a) 4 cm? (b) 8 cm? (c) 412 cm? (d) 812 cm? 
If the lengths of two sides of a triangle are 3 cm. and 7 cm. »then which of the following 
can not be the length of the third side ? 
(a) 7 cm. (b) 8 cm. (c) 9 cm. (d) 3 cm. 
A circle » its area is 64 Л cm? ; then its circumference equals .......... 
(a) 8 cm. (b) 8 T cm. (c) 16 7t cm. (d) 32 Л cm. 
If ABC is a triangle in which m (4 А) 23 X° »m(Z B)25X? »m(ZC)z4X? 
o then т (4 В) = .-........ 
(а) 15° (b) 45° (с) 75° (а) 60° 
If the sum of measures of the interior angles of a regular polygon is 720° and the length 
of one of its sides is 3 cm. »then the perimeter of this polygon = .......... 
(a) 9 cm. (b) 12 ст. (c) 15 cm. (d) 18 cm. 
If the height of a triangle equals half the length of its base » and the length of its base 
is (cm. » then the area of this triangle = .......... 

2 2 
(a) i | cn? (b) i 4 cm? (c) i lcm? (d) + ( cm? 
If the perimeter of a square equals (3 X — 4) cm. and the area of this square equals 
25 cm? s then X = -+-+ 


(a) 5 (b) 6 (c) 8 (d) 20 

If the area of one face of a cube equals 9 cm? ; then the volume of this cube equals .......... 
(a) 9 cm? (b) 27 cm? (c) 36 cm? (d) 81 cm? 

In the parallelogram ABCD ; if Z A is acute »then Z С is .......... 

(a) acute. (b) obtuse. (c) right. (d) reflex. 


109, 


10) The number of diagonals of the pentagon equals 


(а) 3 (b) 5 (c)7 (d) 9 
11| The image of the point (— 1 » 3) by the translation (4 »— 2) is .......... 

(a) (3 »- 1) (b) (3 » 1) (c) (5 » 1) (d) (5 »- 5) 
12 The measure of the angle of the regular octagon equals .......... 

(a) 108° (b) 120° (c) 135° (d) 144° 
13 A rectangle ; its length is 4 cm. and its width is 3 cm. » then the length of its diagonal 


(a) 14 cm. (b) 12 cm. (c) 7 cm. (d) 5 cm. 
14 The best unit for measuring the length of football playground is .......... 

(a) metre. (b) square metre. (c) centimetre. (d) kilometre 
15 The ratio between the side length of a rhombus and its perimeter equals -+ 

(a) 1:1 (b) 1:2 (c) 1:4 (d)4:1 
Complete the following : p__2X__A 


2 In the opposite figure : 


3 In the opposite figure : 


» then the value of X = -.......- 


4 In the opposite figure : D 


1 If the perimeter of the opposite T 
figure = 60 cm. » then the length 5 vi 
of AB — Wed xr. cm. i 
If ABCD is a parallelogram 
» m (reflex Z A) = 300° 
s then m (4 В) = .---...... 9 
IFECCB »m(Z A) = (5 X + 20)° > of 
m(ZC)=(3X+4)° , “ий” 

c "A 


m (Z ABE) = (12 X- 24) Є В Е 


ABCD is a rectangle • the length of its diagonal 
BD equals 20 cm. » m (Z DBC) = 30° , then the 
perimeter of the rectangle ABCD = .......... cm. ) 
5 In the opposite figure : 
The value of X = ........- A 


& 


Basic Skills 2 


5 In the opposite figure : 
If ABC is an equilateral triangle in which 
AC 28cm. AE() DC - {В} 
» m (Z D) = 90° , if the length of AE = 20 cm. 
» then the length of CDs eoe em. 
7 In the opposite figure : 


If ABCD is a rectangle in which AD = 30 cm. 
, E GAD where AE = DE » BE = 17 cm. 


» then the area of A EBC = ++ cm? 
8 In the opposite figure : 1 " 

ABCD is a square » M is a circle where 

AD is a diameter in the circle M » if the area of 

the circle is 49 Л cm? » then the perimeter of the square 

B Cc 
equals — cm. 
: А р 

9 In the opposite figure : 

If M is a circle touches the sides of the square | |! 

ABCD ; and the radius length of the circle equals 

14 cm. » then the area of the shaded part N d 

equals S ст2. (Consider Jb 2) B C 
^0 In the opposite figure : Ко 

A circle M is drawn inside the square ABCD › if the area 

of the circle is 25 Л cm? 

» then the length of the diagonal BD of iS 


the square equals ------ cm. 


11 In the opposite figure : 
If AB // CD , EF is a transversal to them » 
m (Z ANM) = (7 X- 1)° »m (Z DMF) = (12 X + 10)° 
s then m (4 ANE) = «+++: о 


12 In the opposite figure : 
A BDE is an equilateral triangle » AB = AC 
and m (Z A) = 70° , then m (4 ABD) = e+- o 
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Accumulative test Eg on lesson 1 - unit 1 


Ei Choose the correct answer from the given ones : 


1] If the expression : X? +k X + 2 can be factorized » then К = ==- 
(a) - 2 (b) 2 (c) 5 (d) 3 
г | The expression : X 2 14 X + k can be factorized if k = +--+: 
(a) 5 (b) 6 (c) 2 (d) 3 
3 If the expression : X? — c X + 12 can be factorized » then c may be equal to ----- 
(a) - 1 (b) 4 (c) 7 (d) 10 


Jif X? - k X- 62 (X4 3) (X-2) «ШепК-- — 


E 


(a) - 1 (b) 1 (c) 2 (d) 3 


B Complete each of the following : 
4) If (X — 1) is a factor of the expression : X? — 5 X +4 , then the other factor is ----- 
2 |f (X — 3) is a factor of the expression : X?—4 X & 3 » then the other factor is =- 
3 The expression : X ? +2 Х + k can be factorized » when k = -+-+ 


4 If X +3 is a factor of the expression : X ? 1 X — 6 s then the other factor is +--+: 


Factorize each of the following completely : 


1|Х2-5Х-36 2)x?«42x-35 
3)x?44 x-21 (41Х2-8Х-12 
8]3 X?—15 X 4 12 (8) (c +d)? - 5 (c - d) +6 


Accumulative Tests 9? 


Accumulative test ki till lesson 2 - unit 1 


Choose the correct answer from the given ones : 

(1 If the expression : X 2 +a X — S can be factorized »thena = e 

(a) 1 (b) 4 (c) 5 (d) 6 
(2]11(2a-5)(3a-2) 26a? + ka 10 s then k = --------------: 

(a) 15 (b) 19 (c) – 19 (d) 4 
(8| The expression : X? + 7 X + b can be factorized 5 if = ----------- 

(a) 3 (b) 4 (c) 6 (d) 7 
(a If X? xk X-21 = (X-3) (X & 7) sthenk 2 erssrssseeee 

(a) -4 (b) 4 (c) 8 (d) 20 


Complete each of the following : 
(4) If (3 X 4) is a factor of the expression : 15 X ? +17 X —4 sthen the other factor 


(22x?-5x432(Qx-3)(x- ORIENT ) 
(3]1£2x?-7 Х+с= 2 X-3) (X -2) »thenc = e 


(4 | If (X + 2) is a factor of the expression : X 2 +5 X 4 6 » then the other factor is ------- 


Factorize each of the following completely : 


й12Х7-3Х-1 (8) 12 %°-7X+1 
3)6X7+20X+16 Mex*=2xy=y" 
(8) X?4 x- 12 Шї2Х2-5хХ7-2Х 


Algebra and Statistics 


Accumulative test F: till lesson 3 - unit 1 


Choose the correct answer from the given ones : 

(01 x? 4-4 X4k is a perfect square »then К = ++- 

(a) 1 (b) 2 (c) 3 (d) 4 
‘2 The expression: k X? +12 Х+ 9 isa perfect square » if k = eee 

(a) 3 (b) 4 (c) 9 (d) 16 
(3) Ifa? «bz 11 ,ab=5 ,then a-b = er 

(a) 1 (5)-1 (c) +1 (d) +4 
|4 The expression : X 2_2 X + c can be factorized 5 when c = eee 


(a) – 3 (b) 4 (c) 5 (d) 6 


Complete each of the following : 
TI£X?«y?25,xy22 »then (X + y)? = s 
.2 The expression : х2+кХ+ 25 іѕа perfect square » then К = eeren. 
з) X? 4 y? 23 s Ху=1 then (X - y? = — 


аа + 2аъ +2 = 25 ,then a +b = -.............. 


Factorize each of the following completely : 
1|х2-4Ху-4у/ 


2)3у2+7у-6 


п Use factorization to get the value easily : 
(99? +2 x 99 + 1 


Accumulative Tests 2 


Accumulative test n till lesson 4 – unit 1 


Choose the correct answer from the given ones : 


(4]If X-yz4 »X+y=5 then y? - x? = ФЕР 7 


(а) 9 (b) - 1 (c) - 20 (d) 20 
218 X42y 23, X?-4y? 221 then X-2y = eree 
(a) 14 (b) 9 (c) 7 (d) 6 
гз The expression : X? 4 5 X4 т сап be factorized » if m =+ 
(a) 12 (b) 7 (c) – 14 (d) - 2 
[3] (X 4 2) = ----. 
(a) X? «4 (b) x?-4 (0X?42X«4 (0) х2+4х+4 


Complete each of the following : 
If (X+ y 264 , Xy 2 15 s then X? + y? = e 


8]IfX-y235X-y-l thea X^ — y^ se orsi 


| If the expression : 4 у? + 36 у +k is a perfect square s then K = en- 


1) 
3 
4 


(4) If a*—b? 216 sa—b=2 sthenat b= ere 


Factorize each of the following completely : 


[1] 16 x? — 49 [(2)4 x?-9 
(813Х2-7Х-6 LIRARE 
(5) (X 3) - 25 (8)8 Х2-2 Ху-у? 


(Yt) Y us за Y/ (oW) okak мал! Lis 9 


Algebra and Statistics 


Accumulative test E3 till lesson 5 — unit 1 


Choose the correct answer from the given ones : 
)(5413 (33-34 yore 
(a) x? -1 (b) x3 +1 (c) (x-1)° (d) (x+ 1? 
(2 If the expression : X? — 6 X — m is a perfect square » then m = -+-+ 
(a) - 9 (b) 1 (c) 3 (d) 7 
(3) If X? + 27 2 (X « (X2 -3 X+ m) » then k x m = ~ 
(a) 27 (b) 3 (c) 9 (d) - 9 
(4) If (2а-5)(За-2)-6а + ka 10 » then k = эн 
(a) 15 (b) 19 (c) – 19 (d) 4 


Complete each of the following : 
(If X-y 265 X*y 22 ,ћепх2-у2=-.............. 
(2) If the expression : X? — c X 4 З сап be factorized » then c = --............. 
[3]If à? +b? 221 ;aà2-ab «b? - 7 sthenat b = -i 
(4]If a-b 25 за? ab. b?- 7 епа - b? = ............. 


Factorize each of the following completely : 


(1)x*«8x (2)2x?-54x? 
(8127 X? + 125 а) X5 8 y? 
(5)x?47x-8 (8)2 x?-3 x-2 
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Accumulative Tests 


Accumulative test 6 till lesson 6 — unit 1 


Choose the correct answer from the given ones : 


(1 | If the expression : X 24kx4++ isa perfect square » then К = ===» 


4 
(a) +2 (b) -2 (c) 1 


(2)]If a(c * d) -b(c- d) = 12 and c + d = 4 > ћепа- = oe 


(а) 3 (b) 8 (c) 12 
EEx? +y 27 »Xyz3 then X-y = ээс. 

(a) 1 (b)-1 (c) 4 
(a) If X? -a2 (X-5) (X? 4 5 Х+ 25) s then a = эээ 

(a) 125 (b) 25 (c) 5 


Complete each of the following : 
x7 47 Xe 10 = (X 42) (X 4o ) 
(2) If x?-y*=15 »X+y=5 sthen X- y = oe 
(3) Ifa+b=2 5c+d=8 »then ac + ad + be + bd = ee- 
(4) na — nb + ma— mb = (a - b) (^ ) 


(d) x1 


(d) 48 


(d) +1 


(d) 15 


Factorize each of the following completely : 
msx^*«27xy? IE x?-x?4x-1 
Bla? +4ab+4b?-9c? Ex?-y?-2x42y 


a Use factorization to get the value of each of the following : 
(3) (73 +2 x 7.3 x 2.7 + (27)? 
(8) (99)? - 1 


41] 


Algebra and Statistics 


Accumulative test til! lesson 7 — unit 1 


Choose the correct answer from the given ones : 


aif x?«l-42(x-2) (x 2) аз Cm auis: 


(a) zero (b) 2 (c) 4 (d) 8 
2]If x?- y? 224 »X+y=8 sthen 3 X—3 y = ereere 

(a) 3 (b) 9 (c) 12 (d) 6 
(3) If X? +k = (X + 10) (X? — 10 X + 100) «ШепК-1---- 

(a) 9 (b) 99 (c) 999 (d) 1000 


а) X*-4y*212,xX?«2y? -2xyz3 ,ћепхХ2+2у2+2 Xy = 
(a) 4 (b) 36 (c) 9 (d) 15 


Complete each of the following : 
If the expression : X 2 +КХ+9іѕа perfect square » then К = Жэ 


24—5X932z0X-3/(X€x--- ) 
1 


[3] IX 5 ;then X? + —  ÁÀ 


37 


.4 The expression : X 444 у“ can be factorized by completing the square Бу adding the 


term «өнөө and its additive inverse. 


Factorize each of the following completely : 
(119 x^-25 x? 4 16 (2) X^ 4 64 
3 45-81 4) x5 16 


ü [а] By using factorization » find the value of : 31 x 29 


[b] If x?-y2220 , X -y 22and X? - X y + y? = 28 , find the value of : X? + y? 


Accumulative Tests 


Accumulative test n till lesson 8 – unit 1 


Choose the correct answer from the given ones : 


(4; The S.S. of the equation : X? = X in R is =+- 


(a) 10] (b) 2 (c) (0 51} (d) {1} 
12 | The S.S. of the equation : (X — 1)? = Zero in R is eesse 

(a) {1} (b) {-1 51} (c) {-1} (d) O 
(8| The S.S. of the equation : i Х(Х- 5) = zero in R is --------------: 

(а) {0} (b) {5} (c) O (d) {0,5} 


(4]If a? -b? 220 ,a+b=5 ,thenaàà-2ab b? = oee 


(a) 4 (b) 5 (c) 20 (d) 16 


Complete each of the following : 
(4f Х+у=6 » у-Х=4 ; then X * уга 
Е OCA 20 (2 нөхөн Г NP ) 
(3 The S.S. of the equation : X? + 25 = zero in R is -----.----.-.-. 


[4If X2-1 is a solution of the equation : X?-2 Х+ m = 0 9 then т = 7 


Factorize each of the following completely : 
(114 2-12 Ху+9у> 
(2)4 a^ +81 b 
(8)х7-1 


П Find in R the S.S. of each of the following equations : 
C23 4^2 


(1/X*-8 Х+ 15 = zero 
(2)(x-2) 8 X216 


Algebra and Statistics 


Accumulative test E till lesson 9 — unit 1 


Choose the correct answer from the given ones : 
[1| The expression : 9 X 2 КХ+ 25 іѕа perfect square » if k = eee 
(a) 30 (b) - 30 (c) + 30 (d) 15 
(2) If 2 is a root of the equation : X? +k X= 6 , then k = --.----....... 


(a) 2 (b) 3 (c) 8 (d) 1 
ЗИГХ-у-5 ‚„Х2+Ху+у2=7 s then X? — 3? 2 ee 

(a) 2 (b) 7 (c) 12 (d) 35 
га) The S.S. of the equation : X? 5 X + 620 in R is e 

(a) {2,3} (b) (-25-3] (с) {-2 +3} (d) {6 51} 


Complete each of the following : 


га If the age of a man is 3 X ; then his age after 7 years will be --------------- 
(2| The S.S. of the equation: X (X + 5) 20 in 18-------- 
(3 | The expression : X ? +3 X+ К can be factorized 9 if k = =- 


[4] If the age of a man now is X »then his age 5 years ago was -- 


Factorize each of the following completely : 
mix?-3 
2їаХ-3Х-5а-15 


[a] A rectangle whose length is more than its width by 2 cm. and its area is 35 cm? 


Find its perimeter. 


[b] Find a positive number if its square is added to its three times the result will be 28 


Accumulative Tests 9 


Accumulative test ET] till lesson 1 – unit 2 


Choose the correct answer from the given ones : 

(1]1£2* 23 » then 8* = .............. 

(a) 12 (b) 27 (c) 9 (d) 6 
(2) If (x - 3)*^ = 1 , then X €... 

(a) IR (b) R - (-3] (c) R- {3} (d) {3} 
(3]1£ 3*2 5 then 32 X = -------------. 

(a) 9 (b) 6 (c) 25 (d) 10 
га! If the expression : X? + 14 X +k is a perfect square » then k = +--+ 

(a) 2 (b) 7 (c) 14 (d) 49 


Complete each of the following : 
(1]1£2* 2 3 ,2! 2 5 , then2* * Y = .............. 
(2) If 6*2 7 , then 6** ! =............... 
(3]If2* 2 3 , then 8^ X = ............... 


(4) If X?-a2 (X -3) (X 4 3) »thena- AETERNA 


Simplify to the simplest form : 


ЯНЬ 


П [a] Find the real number whose twice exceeds its multiplicative inverse by one. 


[b] Factorize completely : X ^ 26x 


Algebra and Statistics 


Accumulative test E till lesson 2 — unit 2 


Choose the correct answer from the given ones : 


(A) If 35-2-1 ,then х=. 
(a) zero (b) 1 (c) 2 
[2)1£2**? = + vilam V arcc cci 
(a) 2 (b) -2 (c) 6 
[3]1f22X 4. 22X- 1 adl aerias: 
(a) zero (b) 1 (с) 2 
[4] The S.S. of the equation : 2 X? = 18 Xin R is + 
(а) [-3 »3} (b) {3 5-3 50} (c) {-3} 


Complete each of the following : 
(1)£5**327X*? , then Х= -.............. 
(2)4? +43 +43 4:49 um esses 

2 


[SIE X" y- -8 > then & = MISERUM ME 


41(53Х-4 sthen5**!= — 


1х41./62-Х 
Mit x9 —.8 


2x42 
6 


» find the value of : X 
[b] Find in Ж the S.S. of the equation : X 2_5x=24 


2Х-1 
П [a] Find in R the S.S. of the equation : (2) мал” 12 


[b] Factorize completely : X y + 5 X +4 y + 20 


16 


(d) 3 


(d) - 6 


(d) - 1 


(d) {3} 


Accumulative Tests 2 


Accumulative test 12 till lesson 3 – unit 2 


Choose the correct answer from the given ones : 


m4 - (ds + ERI ра a ee 


(a) 8 (b) 9 (c) 1 (d) zero 
(2) (5*4 59) -5*- — 
(a) 1 (b) 2 (c) 5 (d)5 X 
сэз (үз «2 y (3-42) = — 
(a) 1 (915 (916 (4) 5 
(4| The S.S. of the equation: ХХ ! 24X- | in R is vee 
(a) {0} (b) (1 54] (c) {4} (d) {1,4} 


Complete each of the following : 
(1)1£2X-3 = 5X-3 , then X=- 
(2) Third of the number 3? = -+--+ 
‘з | The simplest form of the expression : 3^*'? + 37 B (4) 1S A 


үз 


(4) If X? +k X 49 is a perfect s uare » then К = evere 
q 


В al ifx=15 ,у=үз 


4 4 
» find the value of : ciim 


2 2 


у 
4 
22041 х 52841 


107" 


[a] Find the S.S. in IR of the equation : 
25х3Х-1-9фх5Х-1 
азу2х((5) xo» 
»х(5)” 


[b] Calculate the value of : 


[b] Simplify : 


(Fit) Y uus / вш! Y/ (oW) ool, Janus Jl uis 17 


Algebra and Statistics 


Accumulative test 13 till lesson 1 — unit 3 


Él Choose the correct answer from the given ones : 
|^ If the probability that a pupil succeeds is 60 % » then the probability of his failure 


(a) 0.4 (b) 0.04 (c) 0.06 (d) 0.6 

12 | A class has 24 students » if a student is chosen randomly and the probability that the 
chosen student is a girl equals i » then the number of boys equals -+ boys. 
(a) 22 (b) 20 (c) 18 (d) 16 

з The value of c which makes the expression : X 2 +c X+7 can be factorized is ------- 
(a) 6 (b) 7 (c) 5 (d) – 8 

.4 If the age of Seham now is (X + 5) years » then her age 5 years ago was =- years. 
(a) X (b) X45 ()5-Х (4)5Х 


Complete each of the following : 


[1] In the experiment of throwing a fair die once » then the probability of appearing the 
number 5 equals ---- 


(2 20 students get an exam. If the probability that a student succeeds is 0.8 
s then the number of the successful equal --------------- 


(3 A bag contains 9 cards numbered from 1 to 9 , if a card is drawn randomly » then the 
probability that the card carries an odd number -+--+ 


4 The probability of the certain event equals +-+- 


[a] A bag contains cards numbered from 1 to 24 ; if one of the cards is chosen randomly 
» find the probability that the chosen card carries : 
1 a factor of the number 24 |? a perfect square. 


2 4 
[b] rf 49^ x 25" x 3°" _ 343 , then find the value of : 6^" 
7 15 


Я [a] In producing 300 electric lamps » 18 units were found defective. 
1 Find the probability of a unit to be a defective unit. 
.2 | Find the probability of a functional unit. 
.3 If a daily production of this factory was 1600 electric lamps » find the number of 
the functional units in that day. 
[b] A bag contains a number of similar balls » 5 balls are white and the rest is red. 
If the probability of drawing a red ball equals à » find the total number of balls. 
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March contents 


April contents 


March tests 4 on Algebra and Statistics 


Answer the following questions : 


Choose the correct answer from the given ones : (3 marks) 


4 If X-yz5 » X+y=3 »Шеп x?- y? = ПОРОРО 


(а) 8 (b) 15 (c) 2 (d) 2 
2 Twice the square of the number X is v- 

(a) (2 x? (b4x? (c)2 x? (d) 2x 
3 The expression : X 2_5 X + с is factorizable when c = =- 


(a) 7 (b) 8 (c) -3 (d) 6 


E Complete : (3 marks) 


1 If (X +5) is a factor of the expression : 2 X ? +13 Х+ 15 , then the other factor 


2 If the expression : 9 X 2 КХ+ 25 іѕа perfect square » then K = + 


3 The S.S. of the equation : X (X + 1) ZO in R is --.---.-....-.. 


Factorize : (2 marks) 
Ex'-s гаХ-5Х-43а-15 
О A real number is added to its square and the result is 12 (2 marks) 


What is the number ? 
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Monthly Tests 2 


[ Test [2] = 


Answer the following questions : 


Choose the correct answer from the given ones : (3 marks) 
(1 The expression : a X ?124 X 9isa perfect square » then a = ve- 
(a) 25 (b) 8 (c) 16 (d)4 


(2| The S.S. of the equation : X? + 9 2 0 in R is ee- 


(a) {3} (b) {- 3} (с) {3 ,-3] (d) Ø 
‘3 If the age of Sameh 5 years ago was X years » then his age now is -------- years. 
(a) Х-5 (b) X45 ()5-Х (4)5Х 
Complete : (3 marks) 


mIfx2«(-92(x-3) (x43) «Мин... 
|? If X= 1 is a root of the equation : x2~5xX+4=0 > then the other root is ---- 


[3]1f à) +? 29 , a?-ab+b?=3 then a+ b = .-............. 


Use the factorization to find : (98)? – 4 (2 marks) 
Factorize : (2 marks) 
(113 Х2-7Х-2 [2) X^ 4. 4 y^ 


April tests ( on Algebra and Statistics 


10 


Answer the following questions : 


E Choose the correct answer from the given ones : (3 Marks) 


T] The additive inverse of (43 ). ^ is ------- 


(а) 4 (b) -4 о (43) (9(-13) 
2 540- — where a z 0 
(a) 5 (b) 1 (c) a (а) 5a 


81 25-34 эз 37-5. ен Уан 


(a) 35 (b) E (c) 2 (d) 12 


E Complete : (3 Marks) 
1 If 3X*321 sthen2 х=... 
2 (17) х (17) = — 


3| Four times the number 2? is =- 


n 2n 
Simplify : 5 5— (2 Marks) 
Dn г37-:7 , 4х+У-1 (2 Marks) 


Find : The value of each of X » y 


22. 


Monthly Tests 2 


Total mark 
| Test |2) 
um Em 
Answer the following questions : 
EJ Choose the correct answer from the given ones : (3 Marks) 
(1)]1£2* 2 11 »then2 * * l= ............... 
(a) 22 (b) 12 (c) 112 (d) 212 
12 0.004 x 0.00025 = 10 77 
(a) 6 (b) 100 (c) 5 (d) - 6 
(23)3*4.3*43*21 thin X s 
(a) 3 (b) -1 (c) -3 (d) 1 
Complete : (3 Marks) 
-— 10 10 
3 (3-42 (5-42)? = oer 
= aT NEC NAE 23-34. 
,2 | The multiplicative inverse of | (2) P IR 
(3) 1f 7*-? = 5x-2 then X amem 
Find in R the S.S. of the equation : (X - 2 = 32 (2 Marks) 
ee uad 
П Prove that : — M -9 (2 Marks) 


pt ne Tubero gere Tes 2 


Important questions 
on Unit One 


Algebra and Statistics 


First | Multiple choice questions 


If (X — 1) is one factor of the expression : X2—4 X4 3 , ћеп the other factor is =- 
(a) X43 (b) Х-4 (c) X*1 (d) X - 3 


If (X + 3) is one factor of the expression : X ? + X — 6 , then the other factor is =- 
(a) X-2 (b) X -3 (c) Х-2 (d) Х-6 


If the expression : X 2 c X+ 12 can be factorized » then с = cucs 
(a) - 1 (b) 4 (c) 7 (d) 1 


EJ if the expression : X ? +a X- 12 can be factorized 5 then а may be equal (0 eee 
(a) 12 (b) -8 (c) 8 (4)-1 


EB The expression : X 2 +7 X+ bcan be factorized s if b = -eee 
(a) 3 (b)4 (c) 6 (d) 7 


В The expression : X? 4 5 X + m can be factorized » if m = + 
(a) 12 (b) 7 (c) – 14 (d) - 2 


Which of the following numbers can be added to the expression : X 2.8 X*5t0be 
factorized ? 


(a) I (b) 2 (c) 4 (d) 5 


8 | The number can be added to the expression : 2 X 2 +5 X — 10 to be factorized is ............... 


(a)-1 (b) - 2 (c) -3 (d)-4 
nBsx^.ox-5«cx-3Q- өөхөн ) 
(a) 3 (b) 2 (c) - 3 (d)-2 


I if (2a-5) (За 2) 262? + ка+ 10 , then k = e 
(a) 15 (b) 19 (c) – 19 (d) 4 


I X?-2xy «y? 225 , ћеп X-yz «..........й.... 
(a) 25 (b)- 5 (c) 5 (d)+5 


(£ : P) Y ous / эм! Y/ (OW) сл», рабе Лал 25 


Algebra and Statistics 


If X? 4 y? 29 »Xy=4 s then (X - y)? =- n 


(a) +1 (b) 1 (c) - 1 (d) 14 
If X? +k X + 36 is a perfect square s then k = -------.------: 

(a)+6 (b) +8 (c) x 12 (d) + 18 
The missing term in the expression : 9 MET aec +16 y to be a perfect square 

RETE 

(a) 12 X y (b) 24 X (c) 24 X y (d) 12 x?y? 
If k x? 4 12 X + 9 is a perfect square »thenk = eee 

(a) 3 (b) 4 (c) 9 (d) 16 
If y? + 12 у + mis а perfect square 5 then m = + 

(a) 25 (b) 36 (c) – 36 (d) 100 
If X?2-a2(X-4) (X4) sthen as ------......... 

(a) 2 (b) 16 (c) 4 (d) - 16 
IB ifx-y=3 " X+y=6 then X2- y= SHOTS 

(a) 12 (b) 9 (c) 3 (d) 18 
I x2-y?- 16 »X*yz8 sthen X- yz Нахиа 

(а)2 (b) 1 (с) 128 (4) 64 
(75 = (25)2 = 100 х -.............. 

(а) 75 (b) 50 (c) 100 (d) 25 
DC QUA e D) Mores 

(а) х?-1 (b) X? «1 (c) (x - 1? (d) (X+ 1? 
Ё ifx+y=3 , Xx?- Xy y? 25 , then X? +y? = eee 

(a) 15 (b) 25 (c) 8 (d) 7 
Ё if à? - 5? = 64 А a? ab + 62 = 16 ,thena- b ТЭРРЭРЭРҮЭР” 

(а) 8 (b) -4 (c) 4 (d) 48 
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Important Questions 9 


х5 +у2-28 » X+y=2.thenX2-Xy ty? aoe 
(a) 48 (b) 14 (c) 2 (d) 7 


If X? -az(X-5) (X? +5 X425) s then a = i 
(a) 125 (b) 25 (c) 5 (d) 15 


If X? +8 = (X42) (X? -k4) » them k = ------.-....... 
(a)4 X (0)-2Х (c)2X (d)-4X 


The expression : X ^ + 4 can be factorized as a perfect square by adding the term «+ 
and its additive inverse. 


(a) 4 x? (b) 2 x? (c)8 x2 (d)4 x4 


E If X = 2 is one of the roots of the equation : X? +3 X+k=0 s then К = eee 
(a) 2 (b) 5 (c) 10 (d) – 10 


If 2 is a solution of the equation : х2-5 Х+а=0 thenaz eves 
(a) - 3 (b) - 6 (c) 3 (d) 6 


The solution set of the equation : X 2.6 «D in Wise 


(a) (3] (b) {-3 53} (c) {9} (d) 9 
The solution set of the equation : X 25120 in Rig эн. 
(a) {1} (b) {- 1} (c) Ø (d) {1 »-1} 
The S.S. of the equation : К „Зе 
(a) Ø (b) {4} (01-22) (1-4) 
The solution set of the equation : X *X-0inaERI өн 
(a) (0 »1] (b Ø (c) {1} (a) {0} 
The S.S. of the equation : Х2-6Х-0шЁ 18------ 
(4) 16) (b) {0} (c) {0,6} (d) {- 6} 
If the age of Ahmed now is X years : then his age 3 years ago Was e=- years. 
(a) 3 X (b) X-3 (c)3-X (d) X - 3 
If the age of Seham now is (X + 5) years : then her age five years ago was -- years. 
(a) X (b) X45 (c) 5-X (4)5Х 


Algebra and Statistics 


If the age of Khaled after 4 years is X , then his age now is -e years. 
(a) X44 (5) Х-4 ()4-Х (4)4Х 

If the age of Ahmed 5 years age was X years » then his age now is = years. 
(2)54 X (b 5x (c) X- 5 (d) x? 


If the sum of ages of Ahmed and Mohammed now is 10 years » then the sum of their ages 
after 5 years equals ——R" years. 


(a) 15 (b) 50 (c) 20 (d) 25 


fT) Three times the square of the number X is =- А 
(a) (3 ху? (b х2+3 ()3x? (d) X— 


Complete questions 


If (X + 3) is a factor of the expression : X 2 +7 X+ 12 » then the other factor is ------ 


If (X + 4) is one factor of the expression : X ? _3 X - 28 , then the other factor is -+--+ 


If (X — 5) is a factor of the expression : X 2-10Х-25 , then the other factor is +--+: 


E 1f (2 x- 1) is a factor of the expression : 2 X 2 +9 X— 5 , then the other factor is -------------- 


В if(x+2)(X+3)=X?+aX+6 »then a=- 


O If a2 +k +6 =(a—3) (a—2) sthenk= E AT, 


Bo 4A a cdm Cee cranes ашасын ) 
BN 37-24 Fie GB Xa С ИРЕ ) 
D3x?«7x-6-0Gx- aint ) (we +3) 


The expression : X 2 +2 X+ асап be factorized when a = e 


Ф ifx+y=5 sy—X=3 then x?- y? = eevee 


(B ifk X?— 10 X+ 1 is a perfect square o then К = --- 


If the expression : 9 X 2 +КХ+ 25 іѕа perfect square » then К = e 


If the expression : X? +6 X-k isa perfect square » then К = ·------.-..-.-. 
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Important Questions 2 


(B x?-8-(x-2« — ——— 44) 


Ф if x? +с=(х+ 2) (х2-2х+4) sthenc= нөөөөөөөөө 


If (4 à? — 2 a + 1) is one factor of the expression : 8 a? + 1 then the other factor is -+++ 


{B If (X — 1) is one factor of the expression : X 3-1 , then the other factor 18 -+--+ 


Ø The quotient : X? — 8 by X-2is eee (when X 2) 
E) (a+b) X+ (at b) у= (а+----........... E OA ГОНЕ ) 


Я ғху+зх+уг+32= 15 " y+3=5 then X ZE rsisi 


The expression : X 4 + 64 can be factorized as a perfect square by adding the term -------------- 
and its additive inverse. 


The solution set of the equation : X 1425 iniis— 


The solution set of the equation : X (X - 2) = 0 in R is --.-------..--: 


The S.S. of the equation : 3 X? - X 2 0 in R is e 


The solution set of the equation : 3 im 3 in Ris «өнөө 
The S.S. of the equation : (X - 3) (X + 1) = 0 is ee- (XER) 


The solution set of the equation : X 3-9Х-0Шш 8------ 


The two numbers whose product is 6 and their sum is — 5 аг. 9 eee 


E If X » y are two real numbers where X y 20 »then X = өнөөөөөөөө оу = HH 


Essay questions 


Factorize each of the following completely : 


(3)x?482X415 (2)x2-7 x 4 12 [3] X? 4 13 x - 30 
[(3)x^—3 x— 18 [5] (c +d) -5(c-d)-6|/83x?47X^42 
(72)2x?4 x-6 8)2x?-5 x43 8]2x?-5x- 12 

a0 9 x?— 16 1113 x? - 75 1218 X? + 125 

833 х7-81 44 a? + 0.008 154 Х-5Х-5а455 
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18 bX+by+ceX4+cy 07) Ху+5Х+7у+35 |ва? +2аъ +2 с2 
ag x ^ 4 y* 2081 x * 44 y^ 


Find the value of k which makes the expression : X 2 +кХ+9а perfect square. 


Use factorization to get the value of each of the following easily : 
0103 -2х73х27-(27) 
12099) +2 x 99 +1 
3) (75)? - (25) 


П Find in R the S.S. of each of the following equations : 
4x?-8X41520 (2) x?4 x-620 
(81Х5--7Х-18-0 (81х2-Х-12 


What is the positive number if it is added to its square » the result will be 20 ? 


Find the positive real number that if its square is added to five times of it › the result 


equals 36 


Find the real number whose twice exceeds its multiplicative inverse by one. 


В Two numbers ; one of them is 3 more than the other and their product is 18 


Find the two numbers. 


BA rectangle whose dimensions are X cm. » (X + 1) cm. and its area is 30 cm? 


Find its dimensions. 


The length of a rectangle exceeds its width by 5 m. If its area = 84 m? 


» find the dimensions of the rectangle and its perimeter. 


EJ 


Important questions /; 
on Unit Two | 


Algebra and Statistics 


Е Half of the number 210 = ............... 


Multiple choice questions 


(а) 2° (b) 210 (c) 29 (d) 2!! 

E The multiplicative inverse of the number (3) Е 
3 5 3 

(а) 5 (b) = (c)- < (4)-5 
x*xx^? хХ-Х .......... 

(a) 8 (b) - 8 (c) 2 (d) 3 
В (3777.3371).33............ 

(a) 3 (b) 6 (c) 9 (d) 27 
Bi2*-3 , 2У-5 ,еп2Х+У-............... 

(а) 15 (b) 8 (с) 2 (d) -2 
B :r5*-z115.112125;then X y = ----.----...... 

(a) 55 (b) 11 (c) 125 (d) 3 
If XT? = 125 , then X = 

(a) x 0.2 (b) 0.02 (c) 0.2 (d) 5 

15 ү-2 

a (5) — 

29 23. SEA =9. 

(а) 5 (b) 9 (c) 9 (4) 5 
9 | 5«(42)^ = deis sae ET EE VAS 

15 20 

(a) 26 (b) 1079 (12) « (12) 
ШгГ-2-2-2 5... 

(a) 224 (b) 29 (c) 48 (d) 824 

3 5 1 | 
m0), 
6 
(13) 1 1 
(a) 3 (b) 3 (c) 9 (d) 9 


Algebra and Statistics 


H2 3t +3443 soe esedesveoseee 


(a) 34 (b) 37 (c) 33 (d) 4? 
(B if5**?-1,.thenx- TET 

(a) 1 (b) 3 (c) -3 (d) 4 
34-2. 81 /бит Ye 

(a) 0 (b) 6 (c) 9 (d) 12 
The quarter of the number M oisi 

(a) 24 (b) 28 (c) 2? (d) 2° 
If X?y-?28 > then <= AR TTE IEEE 

EX d. 1 L 

(4) 15 (9-4 QE (d) 2 
£3 413^ 6, bh X mere 

(a) 1 (b) 2 (c) 3 (d) 9 
155-4 then Oe suas 

(a) 8 (b) 18 (c) 81 (d) 16 
Sixth of the number 212 x 3!? is .............. 

(a) 62 (b) 6+ (c) 6! (d) 623 
If3*=5 “уул? shen aS Sa 

(a)2 (b) 12 (o) 2 (d) 2 
E EP inset cs 

(a) 14 (b) 19 (c) 49 (d) 70 
2 (18) TB C dy ars 

(a) 8 (b) 9 (c) 1 (d) zero 
If (X - 5) = 1 s then X E- 

(a) R- {5} (b) & - (- 5] (c) {5} (d) IR 
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Important Questions 


2022... 
(a) 2 х 220 (b) 2 x 22! (c) 3 x 210 (d) 3 x 2H! 


(A2 x4 » 


(a) 64 (b) 36 (c) 4 (d) 8 


Complete questions 


(115) =25 s hen X m «e 


f(x -3) 99a] зей Хэг «ins 


(лз «42 (13-12) = 


Їйїг37-37-37-1 sn X mias 


The multiplicative inverse of the number (43 y С 


a (15 Ч ши (15 ) — (In the simplest form) 


The multiplicative inverse of the number (- 3)“"° is ............- 
1(3)*** = 1 then X = --.---.-------- 


Bn EE oes 


If3*x2-*= 1.5 еп X x -...--......... 


14| (12) = (ү2)' =2 — 


IB :£5*-7 ;then5*X*!- IOS UE 


2% =15 , 2%=5 ћеп2Х-У=............... 


Gd If 2% =3 , then 87” = eee 


(е: Р) Y eus зо ¥/ (OW) obat, Ja Un gil is 
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If 2*23X*X , then X= REGE RENSRSAVS 


19} If7*-2 =] S CE Se een 


ir(3)*- oe «Жеп X = -esseer 


Ё if 3 X= 6 » then 27% a ............. 


nn243x4-52—— 


Boer. — 


2-3х72:2:43- — 


1 25 | 
25 e - —— —— 
В itx+— 3 .then X^ + 5 


Simplify each of the following to the simplest form : 
бев) | 209846) 
(13) (5) ^ (55)x (2) 


(a Z^ x M 8 uH (8) 33x 3*** 
6" 2”63" (27)* 
9 -2 
2] x3 — о2п+1 z2n-1 
iu LEM (8) Z**! xs"! 
зх(12) (0) 


4X*!x9?-X 


Simplify to the simplest form : gx » then find the value of the result » when X = 1 


If 5 X-^ = 125 , then find the value of : X 


п If 2 X-? = 16 , find the value of : X 


If 32X-4 = 4? X-4 , find the value of : X 


6 | If3%=27,4**Y=] » find the value of each of : X and y 


Important Questions 2 


= 
(12) = x » find the value of : X 


[8 | i (43 7 ! — 9 , find the value of : X 


О Find the value of X 5 if :3*~*= 1 


Find the value of n » where n EZ: (2)"*- 24 


Find the value of X ; if : (43) 


ir(1) ві Hind tbe vios oti T T 


X. 3X | 
а » find the value of : X 


If x2*-! 23! -?*X , find the value of : X 


(B itx= 3 , у=ү7 > find the value of : (X + y? (X - y? 


4 4 


Шигх-15 s у= 3 » find the value ог: ~ не) 


2 2 
тэ 


If X23 » y=%2 ,Шеп find the numerical value of each of the following in the 


simplest form : 


0x? « y* 
(2) x^? x y 
Ших- E , yes > Z= if » find the value of : X? + (x z? ху? 
3 


Important questions (; 
on Unit Three | 


Multiple choice questions 


E if A is an event from the sample space S , then A -~+ S 
(а) Є (bg (c) C (9$ 


Я Which of the following may be the probability of an event ? 
(a) - 0.73 (b) 1.23 (c) 79 9, (d) 4 


The probability of the impossible event equals «ээн 
(a) 1 (b)-1 (c) zero (d) Ø 


О The probability of the certain event equals «нө 
(a) 1 (b) zero (c) 0.5 (d) 30 96 


В When throwing a fair die once » the probability that the number 5 appears equals ------.------ 


ax A E s i4 
(a) 6 (b) 5 (c) 5 (d) 6 


Ø If a coin is thrown once ; then the probability of appearing a tail equals --------------- 
(а) 2 (b) 1 (с) 4 (d) 


If a regular die is thrown once ; then the probability that the number 7 appears 


(a) zero (b) 1 (c) 2 (d) 3 


[8 | If a coin is thrown once » then the probability of appearing a head equals --------------- 
(a) 5 96 (b) 50 96 (c) 0.5 96 (d) 50 


О If a regular dice is thrown once » then the probability of appearing a number less than 7 


1 5 
(a) zero (b) E (c) E (d) 1 


(1) A fair die is thrown once ; then the probability of appearing a prime number equals --------------- 
(a) zero (b) 1 (c) 4. (d) 7 


2 
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If a fair dice is thrown once : then the probability of appearing ап odd number equals --------------- 
(a) i (b) i (c) 1 (d) i 


A card is drawn at random from cards numbered from 1 to 10 » then the probability that 
the card carries an even number greater than 3 equals =- 


(4) 10 (b) 10 (c) 3g (d) 10 


If a regular die is thrown once and observing the number on the upper face » then the 
probability of getting a number divisible by 3 equals --------------- 


(a) 4 (b) 4 (c) 4 (à) 3 


If the probability of the success of a student is 0.6 » then the probability of his failure 


(a) 0.14 (b) 0.4 (c)4 (d) 6 


If the probability of the success of a student in an exam is 0.7 » then the probability of his 
failure is ·-----.-....... 


(a) 7 96 (b) 30 96 (c) 70 96 (4) 3 96 


If the probability that a student will solve a problem is 0.7 » then the number of problems 
he is expected to solve out of 20 problems equals ---.-.-.-.-.-- 


(a) 7 (b) 10 (c) 14 (d) 20 


A box contains a number of similar balls » half of them are white » 4 of them are green » 
and the rest are blue » one ball is drawn randomly. The probability that the drawn ball is 


blue equals — À 
0) 6 (b 4 (о) 4 (à) 1 


А room with 5 doors numbered from 1 to 5 » then the probability of getting ош of a person 
from the door number 3 equals --------------- 


1 1 3 2 
(а) = (b) 4 (c) $ (d) = 
Complete questions 
(1! eene < the probability of occurrence of any event < eese- 
The probability of occurrence of any event € [.-............. g teen ] 


When throwing a fair die once » the probability that the number 2 appears equals -+ 


Algebra and Statistics 


| 4 The probability of getting a number greater than 10 » when a regular die is thrown once 


If the probability of occurrence of an event equals 70 % » then the probability of 
non-occurrence of this event equals =- 90 


a If the probability of the success of a student is i » then the probability of his failure 


If one digit of the number 37452 is chosen at random ; then the probability that the chosen 
digit is even is eee == 


a A bag has 9 cards numbered from | to 9 ; if a card is drawn randomly : then the 
probability that the card carries an odd prime number equals -- 


О There аге 25 boys and 20 girls in a classroom. One pupil is chosen randomly. 
The probability that the chosen pupil is a girl equals --------------- 


A class has 45 pupils » if the probability of choosing a boy is 2 » then the number of 


girls equals шинэс 
Essay questions 


A box contains some identical balls » 4 of them are red » 7 balls are green and 5 balls are 
blue » one ball is drawn randomly. Find the probability of the drawn ball is : 


(1 green. 12 | non blue. 
[3] yellow. (4 | red or blue. 


If a fair dice is thrown once » what is the probability of getting each of the following events : 
|^ Getting a number less than 1 (2| Getting a number greater than 4 


A box has 9 identical cards numbered from 1 to 9 » if a card is drawn randomly ; then find 
the probability of the drawn card carries : 
[1] an odd number. (8| a number divisible by 3 


(3] a perfect square number. 


If a regular die is thrown once : then find the probability of appearing of each of the 
following events : 


(1] a number divisible by 7 


2 a prime number < 4 


ЕЗ 


gus 
Important Questions 2 E^ 


If a card is drawn randomly from 10 cards numbered from 1 to 10 ; find the probability 
that the card carries : 


{1 ап even number. a number not divisible by 5 


A set of cards numbered from 1 to 24 » if one card is drawn from them at random 
» find the probability that the drawn card carries : 


(ла multiple of 6 
[2] a perfect square. 


From the set of digits {2 53 » 5] » make the set of numbers consisting of two different 
digits » then find the probability that one of these numbers is even. 


E A school has 320 students » if the probability that the ideal student is a boy is 0.6 » find the 


number of girls in this school. 


A team plays 30 matches in the general league › if the probability of its draw іп a match is 
0.3 and the probability to win is 0.6 Find : 


(1| The number of matches the team is predicated to draw. 


[2] The number of matches the team is predicated to lose. 


10] A bag contains some similar balls. 2 balls are green » 4 balls are blue and the remained 
are red. 
If the probability of drawing a green ball is i » find the number of red balls. 
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Final Revision é Algebra and Statistics 


EEUU 
Remember rhe steps of factorizing the algebraic expressions 
Mug 


(1) Take out the H.C.F. from the terms of the algebraic expression (if it exists). 
&à Determine the factorizing method according to the number of terms of the algebraic 
expression as shown in the following diagram : 


| Difference between two squares : 
a? — b? = (a+b) (a- b) 


— - Sum or difference between two cubes : 
(Binomial expression) аз + b? = (a +b) (a? — ab +b?) 
Formed from two terms a? — b? = (a — b) (a? + ab + b?) 


Completing the square : In this method we put the 
_ expression in the form : 
a perfect square trinomial — a perfect square monomial. 


| Perfect square : 
ах2+ъх+с= (Ох «D» 


| " In the form : 
Algebraic | (Trinomial expression) Hx?ibxecz (х & C1) x C1) 
expression | Formed from three terms 


In the form : 
ах +ъх+с= (ОХ +0)(Ох+0) 


Completing the square : In this method we put the | 
— expression in the form : | 
à perfect square trinomial — a perfect square monomial. | 


Factorizing by grouping : In this method we divide 
the expression into two expressions each of them 
formed from two terms or a perfect square trinomial 
and a perfect square monomial. 


(1:7) Y eus азо Y/ (OW) obal, рма Л i$. 41 
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* And in the following » some examples which help you to remember the different 
factorizing methods : 


ib Taking out the H.C.F:ab+ac=a(b+c) 


66 Х?у+ 10 Ху2=2 Ху(3Х+5 у) 
e2a(X+y)—b(X+y) = (Х+у) (2а-– Б) 
Notice that : The Н.С.Е. an algebraic expression (X + у) 


7) Difference between two squares : a? — b? = (a + b) (a - b) 


e X?-9- (X43) (X-3) 

«16x*-812(4X?«9) (4 X?-9) = (4 X? +9) (2 X 3) (2 X-3) 
Notice : We continue in factorizing to be completely. 

62 х? 72 Х=2 Х(Х2- 36) 22 Х(Х+6)(Х- 6) 

Notice : We took out the Н.С.Е. firstly. 


“Ð Sum of two cubes : а? + b? = (a + b) (a? -a b + b?) 
Difference between two cubes : а? – b? = (a - b) (a? + ab b?) 
e X^-82(X42) (X? -2X^4) 
e3x*y-81I Ху‘ =3 Ху(х?- 27у) =3 Ху,(Х-3у)(Х2+3 Ху+9у2) 


П) Trinomial in the form : (X? +b Х+ c) 


“Their product = 1» 
2 ин. 
өХ--7Х-12-4(Х-3)(Х-4) 


Their sum =" 


«eir product а. у. 


E D SHOES ^ 
eX^4-X-122(X44)(X-3) 
Their sum 


Э Trinomial in the form : (a X? +b X 4 с) 
e6X?4-7X^42 Method of scissors 


quic dero 6 T ta (2 X4 1) 
=(2X+1)(3X+2) 


e36 X?—84 2-15 X23 x (12 X?-28 X- 5) 
-3Х(6Х-1)(2Х-5) 


(3Х-2) 


Final Revision ? 


:9 Perfect square trinomial : 
* 2? + 2ab e b? = (a + b)? 
. a?-2ab + b?- (a- by 


In the perfect square trinomial 


e X?410X 425-2 (X4 5P * Each of the first term and the third term 
«9X?-24 Xy «16y? 2 (3 X-4 y 


* 4 X? — 10 X 4 25 is not a perfect square 


is a perfect square and its sign is positive. 


* The middle term 
because : : : 
=+2 x1 the first term xl the third term 
the middle term z + 2 x1 4x? x1 25 


• 16 a? — 24 a — 9 is not a perfect square because the third term is negative. 
e 12 b? — 16 + 4 is not a perfect square because the first term (12 b?) is not a perfect square. 


ГЭ Factorizing by grouping: 
eaXt+ay+bX+by 
=a(X+y)+b(X+y) Notice that : We divided the expression into two 
expressions » each one of them formed from two terms. 
=(Х+у) (a+b) 
ex?^-y^42X-2yz(X-y)(X*y) 4 2(X-y) S (X-y) (X y +2) 


ex?-2Xy«y.-9 
=(X?-2xXy+y’)-9 


=(X-y} - 8} Notice that : We divided the expression into a perfect 
square trinomial and a perfect square monomial. 
=(X-y+3)(X-y-3) 4 EFE 
“$ Completing the square : 
.хї-4у! 


-(Х1-4Хх2у!-4у)-4х2у) Notice that : We added : 2 x^[x^ x*[4 y* 

=(х2+2у2)2-(02 xy)? i.e. 4 X? y? to the expression » then subtract it to 
make the expression in the form : 

a perfect square trinomial — a perfect square monomial 


=(Х2+2у2+2 Ху) 
(x7 4297-2 x¥) 
e X^ — 19 X? y? +9 y* by adding and subtracting : 2 хх" x19 y4 
i.e. by adding and subtracting : 6 X А y? 
53-19 Х32У--9У-6х9У”-6х12у EA EA A 5 x^ 
A perfect square trinomal A perfect square 
=(Х2+ 3 у2)2 – (5 Ху) = (Х2+3у2-5 Ху) (Х2+3у2+5 Xy) 


Algebra and Statistics 


ee iia ly 


Remember 


Qum eren 


Solving quadratic equations in one variable algebraically 


If the equation in the form : (X – l) (X — m) = 0 where l and m аге real numbers 


„then: X- (20 te: | X «l or X-m-0 Le [X - m) 


г. The solution set of the equation in R = It m] 


For example : 

e If (X +5) (X-3)=0 

»then: X+5=0 ie [x--5) or X-3z0 ie [X-3] 
г. The solution set in R = [- 5 ,3} 

elf xX(2X+7)=0 


меп: x =0 | or 2X+7=0 ie. 2X2-7 3 х--1 


2. The solution set in R= 10 .— 1} 


If the equation in the form : a X? +bX+c=0 


) » then we use the factorizing to put the equation in the form : 


(Х- b (X —m) 20 ; then we find the solution set as in the previous. 


For example : Notice that : We used the factorizing of the quadratic trinomial 
elf X?2-5x—6-0 to put the equation in the form : (X — b (x-m) =0 


> then : (X—6)(X+1)=0 


5190.150 іе. х= 6| or X*120 ie.(x=-1| 


г, The solution set in R= {6 »— 1} 


elf X(X-1)26 
»then: Х2- Х=6 Notice that : Before the factorizing » we should put the 
- X?- x -6 20 equation in the form: a X? «b X «c 20 


4(X-3)(X42)20 


1Х-3-0 1е.|Х-3 | or X+2=0 ie. | Х--2| 


г. The solution set in R = {3 ,—2} 


aa 


Final Revision ?— A 


— B. 
Remember that 
a 


We can use the quadratic equation in one variable in solving some word problems » and the 
following table helps you to form the quadratic equation using the given information in the problem : 


— = 


€ [ts half = i x 
9 Its twice = 2 X * Its three times = 3 X 
9 Its square = X? * Twice its square = 2 X? 


A = 
амин * Square its double = (2 xy =4x? 


9 Its additive inverse = — X 


9 Its multiplicative inverse = i » where X #0 


* The first number = X 
* The second number = X 4 5 


Two numbers » one of them exceeds 
the other by 5 
or one of them is less than the other by 5 


or their difference = 5 


The sum of two numbers equals 5 9 The first number=X © The second number = 5 - X 


* The first number = X 
9 The second number = 2 X +5 


Two numbers » one of them is more 
than twice the other by 5 


* The first number=X * The second number = X + 1 
* The third number = X + 2 


Three consecutive integers 


Three even (or odd) consecutive 
numbers 


* The first number2 Х © The second number = X + 2 
* The third number = X + 4 


* The first number 2 X 
9 The second number = 3 X 


Two numbers » the ratio between them 
162:3 


9 His age after 4 years = X + 4 


The age of a man now is X years * His age 3 years ago = X- 3 


* The square of his age 6 years ago = (X — 6) 


* The width = X cm. » the length = (X 5) cm. 
9 [ts perimeter = (X + X + 5) x 2 = (4 X + 10) cm. 
ө Its area = X (X + 5) = (X? + 5 X) cm? 


A square of side length = X cm. 9 Its perimeter = 4 X cm. * Its area = X? cm? 


A rectangle whose length exceeds its 
width by 5 cm. 


^45] 


Algebra and Statistics 


Remember 


he laws of integer powers in / 


If a and b are two real numbers » m and n are two integers » except the cases in which 


the denominator = 0 and the cases in which both the base and the power = 0 ; then : 


When we multiply numbers of the 
same base » we add the powers. 
When we divide numbers of the same 
base » we subtract the powers. 
The power of a product of two numbers 
"=a" 3х 4) =3?x 4? — 
C " is distributed over the two factors. 


The power of a quotient of two 


numbers is distributed over the 


numerator and the denominator. 
When we raise a number ; raised to 


(42у РР (y 


a power » to another power » we 
multiply the two powers. 


Note that : • a? = 1 For example : (321 
-в 21. Ro NS 0 
ea ах For example : 5 =т= 
а =e bv (3 -2- 3 2 9 
45) =(>) For example : (=) - (3) T 


Example Yl 


Find in the simplest form each of the following : 


005 -05) | ec. Ө(:15-15)” 


o(5j e) 


Q9 (5) «(5) *«(5) (5) 7*0) 


ө 45.-(2) ^ - (5) «22 


Ш 
25 


@ 155) =x (5) 


XL B —— €— ae — 0 
5 (5) wy 9 
зүсү (812) зах (2) a.u 
eq ay 9 
Another solution : 
2320 3x43 


CE- з а (y сү Loans 
e) 
1 Example 2 
Find each of the following to the simplest form : 

TEDEGO (hs) « (2) 
9 00) 9 qu) 

3x (213) х(-15) 


9 (Q5 c 


LL 
m 
22) | 
! 
MN 

! 
es 
we | 
— 
> 

Ш 

1 
o|— 


fxz«(3) «- (5) 
«(By 
227) Зани 22-4 


(12) ^o Qu) 
LS» «(BY хүү” 
25 ((3) 2* x 3 
О5(00) зөн 4s 24-4 
2 x3 2* x 3 


= 33 х 20-27 х 1 =27 


Final Revision 


? 


на 


«(18-19:52-19х12 
2342 
9112- (4x 3 FEE 


Algebra and Statistics 


d Example ) 3, 
25 ny 32 n+l 


Simplify to the simplest form : pisdir 


25", 32n*1 259, 32041 259 у 321 +1 


» then find the value of the result when п = 1 


4 xg 027-9 02 3)2"+1 2-29 22"+132"+1 
225n*2n-2n-1, 42841-28-1,-050-1, 30 251-1 

When n= 1: 

2. The expression = 2>-!=24= 16 


ELI ший) 


а Remember 


AUR 


Solving the exponential equations in R 


e If a is a real number » m and n are two integers 


and [a" = a") » then {m = n] where : a +0 ,‚„а#+ 1 


For example : If 3" = 9 » then 3" = 3? 


> *. the base = the base 2. the power = the power ^[nz2 


[2] If a and b are two real numbers » m is an integer and » then : 


. if m is an odd number. For example : If n 235 >then:n=3 
, if m is ап even number. For example : If n? = 35 , ћеп:п= + 3 


For example : 17" 2 = 5^7? ,феп:п-2-0 12 


” 
| Example 1 


Find the value of n in each of the following : 
Е n+2 7 -2 

9^7: e*^-4 ө(277-02) 
Q^?" 5-»"* Q7" ?-1i O+ nt? 
фӨ-.: -, 22 г 

"2 The base = the base 2. The power = the power 

^n-$2z3 ^ [n2-2) 
| 48 


Final Revision 9 


..on-1 1 Gell 432 
6-9 - :98-1 259 
“2 The base = the base 2. The power = the power 


-.n-12-2 ^ [n2- 1] 
2 
Ө-(7- 


«877-0) 


» '^ The base = the base .. The power = the power 
2,1-2:4 ^.1п=2 

Ө 32-5. e » ' The power = the power 
-. Either the base = the base or the power =0 
9 3#5 “ 3n-6=0 
4326 ^[n22 

E j 99 


*- The base = the base 
2. The power = the power 


E 


Notice that : Ifa" = 1) »then [n 2 0) 


where :a4#03;a42+1 


- n(n-3)20 
A Either/ n=0 | or n—3=0 »then| n=3) 
Q- цаст a anra “г The power = the power 
2. Either the base = the base »then| п=3 | 
or the power = 0 »thenn + 2 = 0 2|п5-2 


€xample )2 


Find the solution set of each of the following equations in R : 


(18)" 3 x?-x 1 
Ө 5.5716 e (5) =2 7 
{Solution | 
(18)" Gk | 


“se IG n —— = 
(1 8" x 91 (23)" х (32)" 


(Vi) Y eus / soled Y/ (АЈ) А, Janus gl Lis 49 
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: P” x 20 224 : gn -74 
.. 23п, здат Uyn 
ДЭГ ат? /10-30-4 
-2nz4 nz-2 
The S.S.- (- 2] 
x^» х? 
a FZ —— à 3 шаг. 
Ө-(:/ =24 (2) =3 
зүс! -X үзү й а. 
(3) (3) AE Hs 
2. X?-X-2=0 
By factorizing : “. (X—2)(X+1)=0 


-. Either X-2=0 »Шев| Х-2 | 
огХ+1=0 ,ћеп Х--1| л The SS. = (2 ,- 1] 


At performing an experiment » then : 


the number of times of repeating this outcome 


The probability of occurrence of a certain event — - 
Р y the number of all possible outcomes 


The expected number for occurrence of a certain event 
= the probability of its occurrence x the total number of given individuals 


For example : 
If one of the factories produces 1500 electric lamps daily » as a sample of 100 electric lamps 
was examined randomly in one of the days » 5 defective units were found : then : 


Number of defective units inthe sample 5. 
Number of sample units ~ 100 


@ The expected number for the defective units in that day 


@ Probability of production a defective unit = = 0.05 


We can write the 
probability in the 
x number of produced units in that day percentage form. 


= 0.05 x 1500 = 75 lamps. i.e. 5 96 


= probability of production a defective unit 


EJ 


Final Revision 


* The probability of occurrence of an event A C S is denoted by P (A) 


It is found by using the relation : 


P(A the number of elements of A n (A) 
mue the number of elements of the sample space р (8) 


* The probability of the impossible event = 0 

* The probability of the certain event = 1 

* The probability of any event is not less than zero and it is not more than 1 
i.e. For any event A SO < P (A) < 1 i.e. P (A) € [0 5 1] 


» then it has no meaning that the probability of an event is 140 96 or — 2 


Example Fi 


If a fair die is thrown once and we observe the number on the upper face : find the 


probability of each of the following events : 

(1) A is the event of appearance of a number greater than 4 
(2) B is the event of appearance of an even number. 

Ө C is the event of appearance of the number 5 

[4] D is the event of appearance of the number 7 

Ө E is the event of appearance of a number less than 7 


$-[15253545556] sn(S)=6 


Q^- 5:9) :n0»-2 P(A)=2=4 
Ө B= 12:14:69 (в) =з 5Р(В)= 2= 1 
Өс- {53:00 =1 2Р(О)= 4 


@ D={ } orð n (D) = гео 
SPD) = = zero (the impossible event) 
ӨГ-!! 92335435 s6} »n(E)=6 


<P = 2 = 1 (the certain event) or (the sure event) 


2 
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Algebra and Statistics 


| Example 
Ч 


А bag contains ап amount of marbles of the same size and softness. If 2 marbles аге red , 


3 marbles are blue and 5 marbles are white. A marble is drawn randomly. Calculate : 


(1) The probability that the drawn marble is red. 

e The probability that the drawn marble is blue. 
© The probability that the drawn marble is white. 
Ө The probability that the drawn marble is not blue. 


The probability of getting a certain occurrent 


the number of chances of getting this occurrent 
the total number of chances 


-* The total number of marbles = 2 + 3 + 5 = 10 marbles. 


б The probability that the drawn marble is red 
number of red marbles 2 


- "P RS 
~ total number of marbles 10 5 


(2) The probability that the drawn marble is blue 
number of blue marbles 3 


= total number of marbles 1 


€ The probability that the drawn marble is white 
8 number of white marbles 28 1 
~ total number of marbles 10 ~ 2 
[4] The probability that the drawn marble is not blue 


number of the marbles which are not blue 10-3 


0 = 


Ww d 
total number of marbles 10 ` 10 


| 52 


examinations on Algebra 7) 
and Statistics 


Model Examinations 
of the School Book on 


Answer the following questions : 


Algebra and Statistics 


(1) Complete the following : 
1 If2**3=1 g then X z «em 
2\IfX+y=4 » Х-у-2 then X?- y?- — AI 
3 The solution set of the equation : X? — 1 285 where X EZ? is eee 
4) If 2% =3 ,then8 ^ * =... 


52х15 


515 

(a) 2 (b) 4 (c) 25 (d) 125 | 
ly Ay Aa eee 

(a) Z* (b) N (c) Ø (d) {0} | 
з The volume of a cube of side length 3 cm. equals -++ cm? 

(a) 9 (b) 12 (c) 27 (d) 81 
4 The expression : X 2 КХ+36іѕа perfect square when К equals =+ 

(a) +6 (b) 8 (c) + 12 (d) + 18 
5 A regular die is thrown once and observed the upper face: then the probability of 

appearance a number divisible by 3 is e+=- 

(a) i (b) i (с) i (d) i 


61 6/-2 9 then Х---------- 
(a) - 5 (b) -3 (c) 3 (d) 5 


В Factorize each of the following expressions : 
1x?«8x415  (22x?«-7x43 (83|Х7-1  (4jaX-7a43X-21 


| l | = 
О [a] Simplify to the simplest form : 4х6". 
23 n x 32 n 


[b] Find the S.S. for the following equation where XE R: X?-8 Х+ 12-0 


a [a] A bag contains a number of similar balls » 5 of them are white and the rest are red. If 
the probability of drawing a red ball is E » find the number of all the balls. 


[b] If 3* 227 , 4***2 | ,find the values of : X and y 


S 


Final Examinations 2 


Answer the following questions : 


Complete the following : 
DE IT anl iban Fie nce 
Ce es +2 X4) 
(81(5Х-2»у)(25 X*4 10 Ху-ь4у?2) m oom 
(4) If 2X =6 , then x = найган 


:5 A bag contains 9 cards labeled by numbers from 1 to 9 » a card is drawn randomly 
» then the probability that the card carries an odd number is -------- 


Choose the correct answer : 
(4If X?y-?-28 > then + = — 


(а) 8 (9-4 (о) 4 (4)2 
22 | The expression : X 2 +4Х+аіѕа perfect square when а equals -+ 

(a) 3 (b)4 (c) 8 (d) 16 
(3) The S.S. of the equation : X? - X 20 is + where X ER 

(a) {0} (b) Ф (c) (0 51} (à) {1} 
[4] In the figure opposite : 

The shaded region represents --------------: the circle. 

(а) 1. (5 t 

() i (d) 4 
(5]1£3* 3*4 3*2 1 , then Xm -............ 

(a)-1 (b) 0 о 4 (d) 1 
[8]If 6* 2 11 then 6** ! =............... 

(a) 12 (b) 22 (c) 66 (d) 72 

Factorize each of the following : 

(1)4x?-9 (2) x? 8 
(8)Х2-5Х (4)x?- x-6 


П [a] Find in R the S.S. of the following equation : X? - X-6-0 


am m 
[b] Simplify to the simplest form : (2) xs 
эх (5) 


Algebra and Statistics 


X.4X 
[2112 x3 = 4 » find the value of X 
a2)* 


[b] A bag contains a number of similar balls. Some of them аге red: 2 green »4 blue. 
If the probability of drawing a ball with green colour is 4 , find the number of red balls. 


6 
| Model for the merge students 


Answer the following questions : 


Choose the correct answer from those given : 
^ The solution set of the equation : X 2 +25 =0 in Ris eee 
(а) {-5 55} (b) {5} (c) {-5} (d) Ф 


2 If the expression : X? + a X + 9 is a perfect square »thena = --------------. 


(а) 3 (b) 6 (c)9 (d) 18 
3 If (X — 1) is one factor of the expression : X? — 4 X +3 , then the other factor is === 
(4) X43 (b) X41 ()Х-3 (4) Х-у 
А x 
4 it (2) -(3) sthen X = seses 
: l -4. 
(47-2 (b) 2 (c) 2 (4) 7 
5 


The probability of the sure event equals -+--+ 
(a0 04 (c) 1 (d) 2 


Join from the column (A) to the suitable in the column (B) : 


(Dita — ^ w155d2bs3,thma--busc 

2 If one digit of the number 37450 is chosen at random » 
then the probability of the chosen number is 
even z ане 

3f (X43y) = X? +k Xy +9 y? sthen k = v 


TIE d ad me 


5| The probability of the impossible event = ~- 


(56. 


Final Examinations 9 


a 
Complete each of the following : 
Ж og Pan T atri Энэнд —— ) 
BR Lib (errore menm 1305-4523 onerare ) 
Oe ee.)  ——— -3) 
4 (a+b) Х+ (а+ b) y z (a4 — ) Cee Basau ) 
Put ( v ) for the correct statement and ( X ) for the incorrect one : 
/ А school has 320 pupils » if the probability of the chosen pupil is a boy is 0.6 » 
then the number of girls is 120 ( ) 
(21£3*227 ,then x - 1 ©) 


3 
З A card is drawn at random » from cards numbered from 1 to 10 » 


then the probability that the card carries an odd number greater than 3 is 45 ( ) 


.4 The positive real number which if its square is added to its three times » 


the result will be 28 is 4 ( ) 
5 The solution set of the equation : X (X - 3) (X+ 5) = 0 in Ris 10 93 ,— 5) ( ) 


Complete the solution in which the expression : ee in its simplest form : 
oo ee х зул M, wan EN 2n y 320 
2n y 328 = 24n 428 
mre аваа x 328 esi 
— ae 


(Art) Y eus / golael Y/ (oW) ola, раба Jl 115 57 


Some Schools 


Examinations on Algebra and Statistics 


(741 East Nasr City Educational Administration 


Cairo Governorate Manart Al Salam Language School 


Answer the following questions : 


n Choose the correct answer : 


1 


EJ Complete : 


1 


e 


3 


о 


The expression : X? + К X + 36 is a perfect square when К = e 


(a) » 6 (b) 8 (c) x 12 (d) x 18 

If a regular die is tossed once : then the probability of appearing an even number 
equals -+--+ 

(a) 4 (b t (c) 2 (d) 0 

If the age of Ali now is X years » then his age 3 years ago is -- e====- years. 
(a) X43 (0) 3Х-4 (c) X -3 (4)6Х 

Fifth of 520 is ............... 

(a) 55 (b) 5!9 (c) 5? (d) 5% 
R*Ü)R^s.-ee 

(a) 0 (b) Ø (c) {0} (d) IR 
I7*47?25*-? ,ten X2 .--н 

(a) 5 (b) 7 (c) 3 (d) 0 
(a.— 3) (a 3) m ec WE E —Ü 

X (y — Z) +m (y = Z) = (y = Z) C ) 


The S.S. of the equation : X? + 3 X 2 0 in R is eee 


и(3)- 2 9 then X ze 


If X-y=SandX+y=7 »ШепХ2-у!----- 


The probability of the impossible event is =-=- 


В Factorize each of the following : 


4 


3 


| 58 


E гїжхї-4у! 
X9 ad 4|Х2-Х-6 


Final Examinations 2 


п [a] A real number if you add it to its square » the result is 12 » find that number. 


95, 325 
———— = 9 ,find : the value о 
[b] If 57% 9 , find : the val rx 


[a] A box contains 2 red balls 5 3 white balls » 5 blue balls. A ball is drawn randomly. 
Find the probability of getting : 
1. A white ball. 2 A non red ball. 
гз A yellow ball. 4 A red or blue ball. 


[b] If 3*-^ 2 9 , find the S.S. in R 


: 1: Rod El-Farag Educational Directorate 
Ed Cairo Governorate \ St. Mary's School 


Answer the following questions : 


Choose the correct answer : 


(13k The expression : X^ + 4 can be factorized as a perfect square by adding the term 
eene and its additive inverse. 


(a) 4x? (b) 2.x? (c) 8x? (d) 4x4 
(irx?-y*=12 , X+y=4 sthen X—y = eree 

(a) 3 (b) 8 (c) 16 (d) 2 
13 If the expression : 4 X? +k X +9 is a perfect square s then К = --- 

(a) +6 (b) 6 (c) + 12 (d) 12 
(4]If 72 **? 2 1 , then X= --............. 

(a) 1 (b) -2 (c) 2 (d) 7 
37 4:37 4.9" moros 

(a) 37 (b) 3? (c) 3* (d) 3? 
6 If a regular dice is tossed once » then the probability of appearing an even 

number equals ---- 

(a) i (b) 2 (с) i (d) zero 


El Complete : 
(1] The S.S. of : X?-3 X 20 in R 1------- 
(2) X (y —z) + m (z =y) = (y —Z) (ess ) 
(3) If 32 +1 2 6 , then 3% = ............... 


(a It X» [6 » y= 3 s then Хуг = ера 


Algebra and Statistics 


sis. MPO C eA idi" oo 
56 Х-у-7 sthen7X+7y= DRESA 


[a] Factorize : 
(114аХ-7а-3Х-21 (2110Х2-7Х-12 
[blIfX+y=6 » x?-y?212 » Х2+ Ху+у? = 28 
» find the value of : X? — y? 


П [a] Find the S.S. of the equation : х2-8Х--15шЁ 


2Х-1 х 
[b] Simplify : E 


ша А 
B 1а11(2) 3 Зэс? find : the value of X 


[b] A group of cards numbered from 1 to 15. If one card is drawn at random 


» find the probability that the number on the drawn card is : 


1 Even. гг Divisible by 5 


Answer the following questions : 


Gira Governorace Р л E 


НЫ Choose the correct answer : 


1 The probability of the impossible event is ==- 


(a) zero (b) + (c) 1 (d) 2 
2 If X*+4X+k isa perfect square s then К = +--+ 

(a) 1 (b) 2 (c) 3 (d) 4 
813194 ae an sn 

(a) 3? (b) 3^ (c) 9? (d) 9^ 
4) 1f2%*3 21 then Xs eee 

(a) 2 (b) zero (c) -3 (d) 3 
(mmt guia 

(a) Z* (b) Z^ (c) N (d) 2 
6] If 5X =2 then (125) = v 

(a) 6 (b) 9 (c) 8 (d) 12 
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Final Examinations 2 


Complete : 
(л The simplest form of the number 5 ( 15 ) is eM 
(2| If (X + 1) is one factor of the expression : 5 X ? .2 X-7 „еп the other factor is ------- 
[3] The S.S. of the equation : X? + 3 2 0 in R is ee- 


(4| When throwing a fair die once and observing the upper face » the probability of 
appearing the number 6 is =- 


(5]If 3X-52 2 X-5 then X m neu 
Bx esee = (X2) (X? 4 ees Bonnut ) 


, -Х 
[a] If(2) = 27. find: the value of X 


[b] Find in R the S.S. of the equation : X?—5 X= 14 


EJ Factorize completely : 
ox'.s E <*~ 2-6 
(3)4 x?-9 


[a] Factorize completely : à X - 7a 4 3 X- 21 


[b] A box contains 2 white balls » 3 red balls » 5 green balls. One ball is selected at random. 
Find the probability of this ball to be : 


[1] White. (2. Not red. 3 | Black. 
Giza Governorate 2 Nerii i RR 


Answer the following questions : 


Complete the following : 
IH 154 RT + 5) (4у– 5) 


(2| If (X — 5) is a factor of ће expression : X? — 7 X + 10 , then the other factor 


(3132-32-32- (ese vesé ev Rud Ue 


(4| The probability of the impossible event is =- » while the probability of the 


certain event is =-= 


(61 


Algebra and Statistics 


(81(- 5) ^ ni creen 


8|((5) +5 CUT MESES 


Choose the correct answer : 
3 
[1] (5) = (2) o then X = eere 


(a) - 3 (b) - 5 (c) 3 (d) 5 
(8)2? x 55 = .............. 

(a) 4 x 10? (b) 10? (c) 10 (d) 10° 
з The trinomial : X? + k X + 36 is a prefect square when К = = 

(a) £3 (b) +6 (c) + 9 (d) + 12 
“а The solution set of the equation : X? - 5 X + 6 =0 іп R is vee 

(a) {1 6] (91-15-6) | (01293) (1-3»-2) 
Slilfat+b=5 , а-5-4,Шепа!-5 = eee 

(a) - 20 (b)-1 (с) 9 (d) 20 
(6) If (2023)Х-5 = 1 » then X = oe 

(a) 2028 (b) 2018 (c) 1 (d) 5 


[a] Factorize each of the following : 
(11Х2-12Х-36 (2)x? -27 
3aX-7a«3X-2l (481 X*«4z' 
[b] If 3X 2 27 and 4* ** = 1 , then find : the values of X and y 


п [а] A bag contains 9 similar cards labeled from 1 to 9 » a card is drawn at random 
» then find : 
.4 The probability of that card carries an odd number. 
2 The probability of that card carries a number divisible by 3 
(2y m 2 


[b] Simplify to the simplest form : — 


гт (6) 


(5 [a] Find in R the solution set of the equation : X^ + 8 X 2 9 
-2 
[b]If X23 ; y - [2 » find in the simplest form the value of : (> ) 


Гэ 


Final Examinations 2 


5 | Alexandria Governorate 


— 

E» i East Educational Zone 
Ёл Supervision of Mathematics (A) 
БЖ 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer : 


1) The S.S. of the equation : Х=$ in R is «e 

(a) {4} 09141 (c) {2 ,- 2] «) (1.-1] 
(2120 96 +0.05 = ............... 

(a) 50 96 (b) 30 96 (c) 25 (d) i 
(3)3* x 3* x 3% =............... 

буз" (b) 9° (c) 334 (d) 2734 
(aif X?-y?26 , Y—X=2 sthen Х+у=............... 

(a) - 9 (5)-3 (c) 9 (4) 3 
(511 5* = 125 , then X z «e 

(a) 3 (b) 2 (c) 25 (d) 5 
(8 If the expression : X?^-kX-416isa perfect square » then К = -------.-...... 

(a) -4 (b) +8 (c) 16 (d) £4 


Complete each of the following : 
(If X?-as (X-4) (X? 44 X 4 16) »ћепа=-.............. 
a 43 -. .............. 

(3 The additive inverse of (— 3)? is ............... 
DDIES 535-1 den Еа алаама 
(5]If 22 x 5* = 100 s then y = 


(8 If the probability that a pupil succeeds is 0.4 » then the probability of his failure 
18:5-5:8::2525:52 Oc 


Factorize each of the following : 
3x? 7x? 412 X 2|х2-6Ху-9у?-4942 
12 X^. 16 (8)25-х2 


(4 А positive integer » if we add its square to its triple » the result will be 18 
What is this integer ? 


[b] If 4*X-! 2 8 , then find : the value of X 


73] 


Algebra and Statistics 


[a] А box contains 30 cards numbered from 1 to 30 » a card is drawn randomly. 
Calculate the probability of drawing a card carrying : 
1 An odd number. > Anumber divisible by 5 з A perfect square. 


b] Put the following in the simplest form : 4297 
[b] Put the following in the simplest form : gx 


5 T Maths Supervision 
6 | El-Kalyoubia Governorate § j Official Language Schools 
Answer the following questions : 
ET Choose the correct answer from those given : 
11I£3* 232 » then 27* sree 
(a) 6 (b) 8 (c) 18 (d) 54 
2 If the expression : 9 X ? +k X +25 is a perfect square » then k = ээс 
(a) + 12 (b) ж 15 (c) € 16 (d) +30 
3 The multiplicative inverse of the number (- 3)0 is «m 
(a) 3 (b) 4 (c) 1 (d) - 1 


3 
а If the probability of solving problems of Salma is 0.8 » then the expected number of 
problems she may solve of 20 problems is “гн 


(a) 20 (b) 16 (c) 12 (d) 8 
Е (5«2) (5-2) = — 

as (b) 4 (c) 1 (d) -1 
в If3* «3X 43X*z | , then X= eee 

(42-1 (b) 1 (c) 3 (d) -3 


©) Complete the following : 
1 If X? +a=(X-2) (X? +2 X+ 4) othen a = eee 
? If2X27 ,then2** ! = v 
If X4-y-26 > y-X24 then X?- y? = TP 
If 3**52 7X*5 , then X x eee 


|a| | 


[^] 


In the opposite figure : 
ВЄАС »m(Z ABD) = X? 
»m(Z DBE) = 89° ,m (4 EBC) =6 X è 6X ZU x 
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[a] Factorize each of the following perfectly : 


(11Х2-5х nx^-7x-8 
(314Х-7а-3Х-21 (а|жХх7-4 
“ИМЖ” : : exo! 
[b] Simplify the following to the simplest form : a 


EJ [a] Find in R the solution set of the equation : X? + 1228 X 


; ael IN 1 
[b] Find the value of X where X EZ if : (3) 224 


[a] If the expression : X? + a X — 6 can be factorized ; find all possible values of a 


[b] A set of cards numbered from 1 to 10 » if one card is drawn from them at random 
» find the probability that the drawn card carries : 


[1] A prime number. [2] A number greater than 7 


El-Monofia Governorate Г 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer : 


(115 х15 = 89966880906909ө49 
(9215 (b) 5 (0155 (4) 25 
2 The degree of the algebraic term 2 y, Zis-e 


(a) first. (b) second. (c) third. (d) fourth. 
(31127-3 ,„ћеп2!-2Х-. EOE OEA 

а) 9 (b $ © 4 (a) $ 
а) X*+k X+ 2k is a perfect square 9 then k = e 

(a) - 8 (b) 8 (c) 58 (d) 16 
(811 a? - b? 2 21 » a-bz3,thena-bz .............. 

(a) 7 (b) 18 (c) 24 (d) 63 
(8)4 7*7 A^ t ba анне 


(a) 4 (b) 8 (c) 12 (d) 16 


Complete the following : 


(17) «(47) menaa {7 


(4 i6) Y eus / sale Y/ (OW) с, раа. Лл 65 


Algebra and Statistics 


2) The additive identity element in IR is ---:----------- 

(B}If 3/7? 2 1 s then y =e 

4 The solution set of the equation : X 2-3ХШЇЁ 16------- 

5 If the age of Khaled now is X years » then his age 4 years ago is “гс years. 


[6] If the probability of success of a student in an exam is 0.8 » then the probability of his 
failure equals ·-------------- 


[a] Factorize : 
(1х”-25 (Е|2Х2-5Х-17 


5 


[b] и(3ү? = E » find the value of : ( = ^ 


П [a] Factorize : 
4)x*+8 2) Ху+7Х+21+3у 


gny 31+ 2 


qn 


[b] Simplify : 


[a] Find the solution set іп R : x?-7X+12=0 


[b] A box contains 5 white balls » 3 red balls » 4 blue balls. If a ball is drawn from the box 
randomly » find the probability that the drawn ball is : 


1 White. гг Red or blue. |3 Green. 


: The Central Maths Supervision 
8 El-Gharbia Governorate ги: Official Language Schools 


Answer the following questions : 


Choose the correct answer from those given : 


Fg 52x45 Е 


515 
aj T 
(a) 125 (b) 75 (c) 25 (d) 125 
гг The volume of a cube of edge length 5 cm. equals === cm? 
(a) 5 (b) 25 (c) 10 (d) 125 


3) A regular die is thrown once and observed the upper face » then the probability of 
appearance a number divisible by 3 is “гн 


(a) 4 (b 4 (04 (à 3 


r3 
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aJI 6* 2 11 ;then6**! =............... 


(a) 12 (b) 22 (c) 66 (d) 72 
“5 If the expression : X?^-14 Х+Ьіѕа perfect square » then b = -.-............ 
(a) 2 (b) 7 (c) 14 (d) 49 


(8](5**3 4X * b 43... 


Complete each of the following : 
(1 | The S.S. of the equation : X? - 4 2 0 , where X ER is 
2 Х-у-4 А Х-у= 2 »then y? - X? =. — — 

bus E — 9, 


(4)1£ 7 X- 1 23X-!,then X=. 0656666004860 
5| 
g 


| jQx-3ya4x?«6xy«9y)- SEE 


If X? y? 28 »then >= DEM 


Х-1 2-Х 
[a] Simplify to the simplest form : -- » then calculate the result when X = 1 


[b] Find the S.S. for the equation : X? —3 X = 10 , where XER 


EJ Factorize each of the following expressions : 
5 x?^- 12 X 4 36 (22x?47x43 
[3)512 -y га|жх ^ 4- 64 


[a] If 3X7? 2 81 , find : the value of X 


[b] A bag contains a number of similar balls 5 4 red balls » 6 white balls and 5 green balls. 
A ball is drawn randomly. Find the probability that the drawn ball is : 


[1] Red. (2| White. (3| Not green. 


DEEINTERS cuu 


Answer the following questions : 


Choose the correct answer : 


Di (4)  - (Sy мехе 


(a) - 2 (b) 2 (c) (d) – 1 


t3l— 


Algebra and Statistics 


2 If (X — 3) is a factor of the expression : X ? 4 X 3 , еп the other factor is = 


(a) (X + 1) (b) (X - 1) (c) (X 3) (d) (X - 3) 
“8: If the expression : X? +k X + 25 is a perfect square » then К = гон 

(а) + 5 (b) 5 (c) + 10 (d) 10 
(412 * 2 3 , then 8% = oe 

(a) 3 (b) 9 (c) 27 (d) 81 
75 The probability of the impossible event equals = 

(а) 1 (b) -1 (c) 0 (d) 0.5 
[8) The S.S. of : X? + 25 =0 in R is +--+ 

(а) {-5 »5} (b) {5} (c) {-5} (d) Ø 


Complete : 
(1]1£7*-325X-3 »Шеп X = eere 
(2) Quarter of the number 219 is -+++ 


(3]Ifa-b=4 » atb=5 , then 22 - b? = PETE 


(8) The S.S. of : X(X-2) (X + 3) =0 in 18--- 


Factorize each of the following : 
mx? -81 (2) x? -27 
(812х2-Х-15 (4aX-7a43X-21 


[a] Find іп R the S.S. of : X^ - 8 Х+ 12 =0 
9Xx3X*? 
| | MT 
[a]If 3X 227 , 5X**- 1 » find : the values of X and y 
[b] A coloured ball is drawn randomly out of a box containing 2 red balls » 8 white balls 
and 10 blue balls. Find the probability that the drawn ball is : 


[b] Find in the simplest form : 


[1] A white ball. (2! A red ball. 
(3. A yellow ball. га! A non red ball. 


(68. 
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Kafr n M глет, Zone 
Administration 


10 El-Beheira Governorate 


Answer the following questions : 


Choose the correct answer : 
(4) If 16 X? +k X 4 9 is a perfect square » then k = --.......... 


(a) +6 (b) +24 (c) ж 12 (4) ж 144 
[2IfX?-y)226 , X? « xy «y? 2 13 sthen 3 (X- y) = e 

(a) 39 (b) 13 (c) 6 (d) 2 
(3) If 5*=4 , then 5X-! = .............. 

(a) 8 (b) 1.25 (c) 0.8 (d) 20 
(4| The S.S. of the equation : X? -36 X 2 0 in Big --............. 

(a) {6 »- 6] (b) Ø (c) {0} (d) {0 6 »-6} 
(8) 25 4. (42) = — — 


(a) 29 (b) 2° о (112) @ (12) 
If X4 l -6 l 
(a) 36 (b) 30 (c) 34 (d) 32 


Complete : 
[1] In the experiment of throwing a fair die once » then the probability of appearing an 
even prime number equals ----.-..-.-.- 


[2] The degree of the algebraic term 5 X? y is ee- 


(3)1f 4 *- 29 – = 15 ба Со INR RET 


(82-2 s 


anam. .. aan ,X>0 
x 
(6) If X? - a 2 (X € 4) (X- 4) s then aa one 
Е; Factorize perfectly : 
(118 X?-24 Xy « 18 y? 2|Ху-7у-3Х-21 
(3) X? — 10 X - 24 (82Х2-Х-6 


а [a] Find in R the solution set of the equation : X? — 9 X = 36 


Algebra and Statistics 


[b] Simplify : 


-4 -3 
i 7) (17) Га 
me (7) — 1027 

[a]If X23 v y -12 , find in the simplest form the value öt: 
may а(х) 


[b] A box contains 7 red balls » 8 green balls and 5 yellow balls. One ball is drawn randomly. 
Find the probability of getting : 


(1) A green ball. [2] A ball not yellow. 
[3] A red ball. [4] A blue ball. 


ais, 
Ш EI-Menia Governorate 7 Mallawi Educational Directorate 


Answer the following questions : 


Choose the correct answer : 
mMEfx+ty=3 » X-y=6 9 then Х2-у!-----“ 


(a) 8 (b) 2 (c)4 (d) 18 
2f x?y 3-28 еп = = = 

(а) 8 (6) 2 (с) 5 (9) 3 
[3]3*4 3*4. cos eee 

(a) 3? (5) 3**! (c) 9* (d)3 x 
a и(2) = (3)* РРР 

(а) 3 (b) 7 (c) 2 (d) -2 
(5 == eo ey ee eee 

(a) 5 (b) 3 (c) 1 (d) 0 
|6 The probability of the impossible event is -- 


(a) 1 (b) 0 (c) 0.5 (4) 75 96 


Complete the following : 
11f2*23 » then gx. — 


(2425-4? —PÁÓ— 


|3 Quarter of the number ag ern 


170) 
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4) The S.S. of the equation : X? - 25 2 0 in R is = 


“5 If the expression : X ?^r4X-aisa perfect square » then a = +- 


6| The age of a man now is X years » then his age after 7 years is 


[a] Factorize the following : 


(11Х7--8 (2|Х2-5Х-6 


[b] Find in R the S.S. of the equation : 3 X? + 10 X+8=0 | 
3 
3) x2 
П [a] Simplify : аа Ё 
эх(13) 


[b] If 3X-? = 81, find : the value of X 


[a] Factorize the following : 


(13) X? - 14 X 4 49 (2)aX-7a43X-21 


[b] A box contains 2 red balls » 3 white balls » 5 blue balls. A ball is drawn randomly 
Find the probability of getting : 


[1] A white ball. 12 A non red ball. 


(3 А yellow ball. 


Aswan Governorate 1 ; Tha Fours Diractomta 
Answer the following questions : 
Choose the correct answer from those given : 
EY" Pat - 
(1) If (2) = (3) sthen X o 
(a) -2 (b) - 4 (c)2 (4 
(2]If 3*2 81 s then X= e 
(a) 1 (b) 2 (c) 3 (d) 4 
(34 100-64 = 10 — ен өөхөө. 
(a) 6 (b)4 (c) 8 (d) 36 
|4 If the expression : X? +k X +36 isa perfect square » then К = -+--+ 
(a) +6 (b) x8 (c) x 12 (d) x 18 
“5 If third of a number is 6 5 then this number is ----- 
(a) 2 (b) 9 (c) 12 (d) 18 


Е 


Algebra and Statistics 


6 | The solution set of the equation : X? -9 = 0 in Q is eee- 
(a) {3} (94-31 (с) {-3 53} (d) Ø 


А Complete : 
|^ The probability of the certain event is ===- 
SlfX-y22 , X+y=4 sthen X?- y? =e 
3]f3*227 , 4+7=1 ,thenys eee 
41 2% =3 s then 8% = ~ 
5 If the age of a man now is X years : then his age after 5 years is “нөөс years. 
Nx gam VY e. dL d, A do rere ) 


[a] Factorize each of the following : 
3]x^-8X4 15 (2) X? + 27 


gxx 9% 
[b] If Yt. = 16 , find : the value of X 


О [a] A rectangle with a length more than its width by 4 cm. 
If its area is 21 cm? » find its dimensions. 
a! - y 


4 
[b] If a - 3 » b= 2 , find the numerical value of : 755 


Ø [a] Factorize each of the following : 
1)2х2+7х+3 Elk x+ 64 y* 


[b] A bag contains some of similar balls » 5 of them are white 7 balls аге red and 8 balls 
are blue. If a ball is randomly drawn » find the probability that the drawn ball is not 
white. 


4 
2 
: 
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Algebra and 
Statistics 


A El-Nozha Zone 
a Cairo Governorate | Math Supervision 


Answer the following questions : 


Some Schools Examinations on m 


11) Choose the correct answer : 


(0425x928 

(a) 7 (b) 15 (c) 16 (d) 225 
(2 | The probability of the impossible event equals «өөө 

(a) 1 (b)- 1 (c) zero (d) 0.5 
(3]1£ 2* 23 , then 8*z ............... 

(a) 3 (b) 9 (c) 27 (d) 81 
(af X2-y?212. , X+y=4 othen X- y = reee 

(a) 3 (b) 16 (c) 8 (d) 2 
(8 Тїе expression : 4 X? +k X + 9 is a perfect square » when К = e- 

(a) € 6 (b) 6 (c) x 12 (d) 12 

Complete : 

cis siccat e x) o -2Х-4) 
2| Quarter of the number 420 = ............... 


[3] The multiplicative inverse of 27? = ............. 


ET s. 


J If (1)'- (3) a then X= әлгә 


Factorize each of the following : 
(915^ — 81 (84Х-7а-3Х-21 
(818 7-1 (4)2 х2--Х-15 


[1 


О [a] Find in R the S.S. of the equation : X?— x = 12 


(13 y x23 
[b] Simplify to the simplest form : ——— — —- 
(1) 
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Algebra and Statistics 


Ø [a] 1£3*-? - 81 , find : the value of X 
[b] A bag contains a number of similar balls » 4 red balls » 6 white balls and 5 green balls. 
A ball is drawn randomly. 
Find the probability of the drawn ball is : 
(1| Red. (2| Not green. (3 | White. 


: El-Zeiton Zone 
Ñi Talaea Gaber El-Ansary Language School 


2. Cairo Governorate ЁЙ 


Answer the following questions : 


ER Complete : 

1)1£3*-*21 , then Xx өө 

(2) The S.S. of X?-25 =0 in 18------ 

3 |If the probability of success of a student is 0.7 » then the probability of his failure 


4) If 3* 2 27 sthen ОЛЛОО 


5| The probability of the impossible event is “гөө 


Choose : 
[1] The S.S. of X2-3 X2 0 in Riser 


(a) {0} (b) Ø (c) 103) (d) {3} 
Œ) i((3)*- (3) ананна 
(а) -2 (b)2 (о 4 (d) 51 
(3]If X? + 8 X+ ais a perfect square »thena = ээс 
(a) - 4 (b) 4 (c) 8 (d) 16 
га If the age of Ali now is X years » then his age 3 years ago is “гн өө years. 
(a) X3 (b) 3 X (c) X-3 (d) 6 X 
E) 4$. 3n ass 
(a) 3? (b) 3* (c) 3”? (d) 39! 


x x 
[a] If È T = 64 5 find : X 


[b] Find in R the S.S. of the equation : X^-128 
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О Factorize each of the following : 
(314х2-9 (2) x? +8 
(3)x?- x-6 (4аХ-7а-3Х-21 


a [a] A box contains 2 red balls » 3 white balls and 5 blue balls. A ball is drawn randomly. 
Find the probability of getting : 
[1] A white ball. (2A non red ball. 
(3| A yellow ball. (4| A red or blue ball. 


[b] If 3 *-^ 2 9 , find the S.S. in R 


EI Giza Governorate MAN Inspection of Math 


Answer the following questions : 


ED Choose the correct answer : 


(1 | The expression : X? + К X + 36 is a perfect square when k = =- 


(а) +6 (b) + 8 (с) + 12 (9) + 18 
(2)1£7**? 21 athen X 2... 
(a) 1 (b) -2 (c) 2 (d) 7 
(8 If a regular die is tossed once » then the probability of appearing an even number 
equals ---..-.-....... 
(a) 4 0) 6 (o) 2 (d)0 
(4] 3? x 22 2... 
(a) 5? (b) 54 (c) 64 (d) 62 


Sr = lsthen3a—3Bb zoe 
noms (b) 1 (c)4 (d) 8 


Complete the following : 
(31(8-33(а-2) = UE dep, didus 


(8 If3*-!=27 «ей X m eme 
3 |If a coin is thrown once » then the probability of appearing a tail equals ---.--- 


(41Х(у-2) -ш(у-7)-1у-2)( — M ) 
[5] The S.S. of the equation : X? +3 X 2 0 in Ris I: 
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[a] Factorize each of the following : 
(2)x?-4y? (2) X? 48 


X.9X 
[b] Simplify : €: 


Үй [a] Find in R the S.S. of the equation : X? + X 2 6 
[b] Factorize each of the following : 
п) X? 4 14 X 4 49 (2|аХ-7а-3Х-21 


[a] If the probability of choosing a boy from a class of 40 students is 0.6 
» find the number of girls in this class. 


[b] I X^ y. 3-8 > find : = 


n sx) 6th October Directorate 


22242422 


Answer the following questions : 


E Complete : 
1| The probability of the impossible event is +=- 
[2] The S.S. of the equation : Х2-1-0ш 18------- 


31(15) + 515 = 


4]If3*-5 » then (27)* = Pat ee 


5 | The age of a man now is X years » then his age 7 years ago 18 “5 years. 


А Choose the correct answer : 


(4) Fifth of 520 is ............... 

(a) 55 (b) 510 (c) 5? (4) 540 
(2)R* (1 R^ 2 AA 

(a) 0 (b) 2 (c) {0} (d) Ж 
з) X? +k X 4 25 is a perfect square » then К = ·-------------: 

(a) 5 (b) 10 (c) x 10 (9) + 5 
(a) If X? +27 2 (X - 3) (X? +k +9) s then K= e 

(a) - 6 X (b) -3X ())3X (d).6 X 
[5]1£7*-5 2 5 *-9 J then X e nn 

(a) 5 (b) 7 (c) 3 (d) 0 
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[a] Factorize each of the following : 
(1) x? - 16 [2)5 Х+ 10 у+аХ+2ау 
(3) X^ 4 4 y 


[b] A real number if you add it to its square » the result is 12 » find the number. 


Él [a] Find the S.S. of the equation in R : 
(113 x? «15 x- 18-0 (2|Х7-9Х-0 


b e 2X 
[b] It 2*3— = 9 , find : the value of X 


Ко 
В [a] Simplify : D UR and find the value when X = 2 
х 


[b] A box contains 5 white » 2 red » 3 green balls. One ball is drawn randomly from the box. 
Calculate the probability of each of the following : 


(1| The ball is white. (2| The ball is not red. 


East Educational Zone 
Math Supervision 


[5| Alexandria Governorate X 
(7 


Answer the following questions : 


EJ Choose the correct answer : 


(1 | The expression : X 2-6Х-К1ї8а perfect square when К гс 


(a) 3 (b) 6 (c) 9 (d) 36 
Б}? х аласын 

(а) 10° (b) 10? (c) 107 (d) 10° 
3) i — 27 

(а) 50 (5) 25 (с) 100 (4) 75 
(a)1£ 5*-? = 1 » ШЙ X 2m 

(a) zero (b) 1 (c) 2 (d) 5 
(8)(X + 3) (X-3)2 ---............ 

(a) Х2-3 (b) x?-9 (c) X? 4 9 (d) X 3 


EJ Complete : 
[1]Ifa+b=4 » a—bz3 ;thena?— b? = ——— À 
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(а | > 3 mae aii NGA E Tales 
z3 -15 "— 
[3]If 253 » then X = 
(4) The S.S. of the equation : X? + 5 =0 in і... 


и(3)-42 athen X2 


[a] Factorize : 
(112Х2-7Х-3 (2) х2-8 


2n 


[b] Simplify to the simplest form : e is - 


О [a] Find the S.S. for each of the following where X ER : 
(1x?-8X41220 (219 х2-16-0 


[b]IF X23 » у=72 »find in the simplest form the value of : 
ye 2-4 "473 ны 
[11] Ху a3) 


. e.(2) 1 8 
В [a] Find the value of X if : ( 5 ) 755 
[b] A regular die is thrown once. Find the probability of each of the following events : 
(л | Appearance of a number divisible by 7 


(2 | Appearance of a prime number. 


ai | 
n EI-Kalyoubia Governorate a Math Supervision 


Sy 2 


Answer the following questions : 


Choose the correct answer : 


(1) If the expression : X? + k X + 36 is a perfect square » then К = == 


(a) € 6 (b) +8 (c) x 12 (d) x 18 
ir -2  thén A eee 

(а) – 5 (b) -3 (c) 3 (d) 5 
(3]If X? -y? 226 and X? + Xy - y? 213 s then X-y = eee 

(a) 2 (b) 4 (c) 12 (d) 39 
[4] The S.S. of the equation : X? + 25 =0 in R is +--+ 

(a) {5} (b) {—5} (с) {5 5-5} (4) Ø 
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(5]If X is the additive identity element and y is the multiplicative identity element 
veg 3 9 ie 2 хальжахаагиэн 


(a) 5 (b) 4 (c) 3 (d) 2 


Complete each of the following : 


(1]1£2**? slisthmnXs-.------ 
2) If (X + 2) is one of the factors of ће expression : X 2.17 X 4 10 , then the other factor 


3 If the age of Salma now is X years old » then her age after 3 years is ------- years old. 
(4 If the probability of a student succeeds is 0.6 » then the probability of his failure is = 
(5| The solution set of the equation : X (X - 3) (X + 5) ZO in R is ............... 


[a] Find the S.S. of the equation in R : X?—9 X 4 1420 


9X*1 x4* 


[b] Simplify to the simplest form : gx 


£3 Factorize each of the following perfectly : 
[1]4. x? —25 (8]3x?^-7X-6 
(314аХ-7а-3Х-21 (412 X? +16 


[a]1£2*-! = 32 and 3¥ = 1 »find : X4 y 


[b] A box has 4 red balls » 3 white balls » 5 yellow balls. If a ball is drawn randomly 
» calculate the probability of the ball is : 


[1] Red. [2] Not white. 


El-Sharkia Governorate 


Menya Al-Qamh Educational Admin. 
Menya Al-Qamh Language School 


Answer the following questions : 


Choose the correct answer from those given : 


ТРЕЯ 

(a)- 8 (b) 2 () i (99 
(2 | The solution set of the equation : X? + 36 = 0 in R is ee 

(a) 16] (b) (- 6] (c) {6 ,- 6] (4) 9 


(4 : 0) Y eus / ал! Y/ (OW) сэ аа zs 65 


Algebra and Statistics 
(8137 4.354. 3 neos 

(a) 312 (b) 34 (c) 3? (d) 36 
(4| The expression : 4 X ? E k X 4 9 is a perfect square if k = --------------: 


(a) 2 (b) 4 (c) 8 (d) 12 
(8]If 3*2 5 ,then3X*? z .............. 
(a) 5 (b) 10 (c) 45 (d) 50 


Complete each of the following : 
(1)1£7*21 9 then Kees 
(2) 1€3~%=7 » then 37 = ............... 
(3]3x6-9432-——— 
[a] X- y 25and X * y 27 »sthen X? y? = eee 


5 | If the probability of a pupil succeeds is 5 » then the probability of his failure 


[a] Factorize : 


(a) x?—9 y? [RIx^-63X48 (8)3 x?—81 


ge 8 : 
[b] и(2) E » find : the value of X 


£3 [a] Find in R the S.S. of the equation : X? -8 Х= – 15 


[b] Find in R the S.S. of the equation : 5 *-? = 25 


n 2n 
[a] Simplify : 2.67; 
[b] A bag contains balls labeled by the numbers from 1 to 15 » if a ball is drawn at random 
» find the probability of getting : 
[1] An even number. [2] A number divisible by 5 


[3] A prime number. 
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1 Tala Educational Administration 


Mathematics Orientation 


Answer the following questions : 


Choose the correct answer from the given answers : 


(1f X * y 23 then7y 4 7 X5 ee 


(a) 7 (b) 21 (c) 72 (d) 10 
(г | The multiplicative inverse of 37 ! = eee 

(a) 4 (b) -3 ()-1 (d)3 
[3] For any event AC S ; then P (A) eee [zero » 1] 

(a) С (b) É ()€ (6 
(a]If 4**! 220 ,ћеп4Х=............... 

(a) 5 (b) 4 (c) 9 (d) 24 
(5)If X? -2 Xy+ y? 236 , then X- y 2 ----........... 

(a) - 6 (5) +6 (c) 6 (d) 8 


Complete the following statements : 
(1) The probability of the impossible event equals +- 
(EJIE X 2^[5 +2 then x? = .............. 
[3]If X? y? 263 , X4y59 then X -—Xyy ons 
(4| The solution set of the equation : X? —9 X 20 is eee (where XER) 
(8)If 242 15 4 225, then2** & c 


32Х+1 х 25 Х 


[a] Put in its simplest form : TI. 


[b] A positive real number » if its square is added to it » the result is 12 » what is the number ? 


[4 | [a] If X z zero X+ E 213 » what is the value of the expression : X ЖЭ -i 1 


[b] A group of cards numbered from 1 to 15. If one card is drawn at random » write the 


sample space and then find the probability that the number on the drawn card is : 


[1] A multiple of 6 [2] An even prime number. 
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О [a] Factorize each of the following perfectly : 
(18x*4x (8) X?-- y (X - 12 y) 
(23)X?-3x^46X-18 [а)3у2+7у-6 


1511 / Find the solution set of the equation where XER : X^- 10 Х= - 21 


(2) Find the value of n where n is an integer : 4 x 2^* 5-1 


9| 7 


Answer the following questions : 


4 The Central Math Supervision 


. 2 
Gharbia Governorate A: Governmental Language Schools 


ЕЗ Complete the following : 
1! The SS. of : X? +25 = 0 in R is oe 
4 . 
|? The multiplicative inverse of the number (45 ) 18 e 
(31Н (X-5f 2 1 then X€ 
4 If the perimeter of a square is m cm. » then its area is “нөөс 


5 | The probability of the impossible event equals + 


©) Choose the correct answer from those given : 


1!1£6*27 , then 6* * 1 =... 


(a) 8 (b) 13 (c) 36 (d) 42 
2] The S.S. of the equation : X? + 9 X 20 in R is eee 

(a) {0 »3} (b) {0} (c) (0 »-3} (d) (0.3 ,- 3) 
3) If X? -a= (X-3) (X43) s then a = ээс 

(a) 3 (b) -3 (c) 9 (d) - 9 
а | The expression : X ? + X+ a is a perfect square » when a = сэ 

(a) 1 (b) 0.5 (c) 0.25 (d) 2 
5|1(Х--у)- 4 , ћеп (5 Х+5 у) = veces 

(а) 125 (b) 15 (c) 27 (d) 0.9 


1 А — 4" x 62 n 
[a] Simplify : 95у 321 
[b] If the length of a rectangle is 5 cm. more than its width and its area is 36 cm? 


» find its perimeter. 
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П Factorize each of the following expressions : 
(11х2-9 y? mx? 5x7 4-6 X — 18 
(325 x?-30 X 4 9 [4)3 x? - 81 


[a] If a card is chosen randomly from 10 cards numbered from 1 to 10 


» then find the probability that the number on the chosen card is : 
(4 even. 12 divisible by 3 (3 even prime. 


[b] If 2 X-? = 32 , then find : the value of X 


Maths Supervision 


10! El-Dakahlia Governorate 


Answer the following questions : 


EJ Complete each of the following : 


(v) |» 
- — 
> | 
о 
n | 
o ц 
o i 
"^ : 
№ : 
у: 
| : 
wu l 
I X 
о 
= 
29 
өн 


Н65-7 s then 6" * ! ан 
(4-2)(2а-3)-24 -7а- YES ean SISA 


о) 


| 


л 


The probability of the sure event equals «өнөө 


А [a] Factorize each of the following completely : 
(1)x?4 8X4 15 (2]2 X? —16 


X+2 x 
[b] Simplify : га 


[a] Factorize each of the following completely : 
(1)4 x? 25 (2јаХ-7а+3 Х-– 21 


[b] Find the value of X in each of the following : 


(1]2*-? 2 16 (R]3*-5—49-5 


Е Choose the correct answer from those given : 


(1]The expression : X? +k X + 36 is a perfect square » when К = -+++ 


(a) +6 (b) + 8 (с) + 12 (4) + 18 
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[2]1f X? y"? - 8 then% = 


X 

(a) 2 (b) +8 ОРЕ: (4 
[(3]fX4y23 » X?- Xy * y? 2 5 athen X? +y =... 

(a) 15 (b) 25 (c) 8 (d) 7 
(418: 354-354-35-1 V then X 2: 

(a) -1 (b) 0 (c) 1 (d) 2 
(5]If X?- m = (X- 7) (X + 7) » then the value of m = гн 

(a) 14 (b) – 14 (c) 49 (d) — 49 


Ø [a] Find the solution set in R for the equation : X? -X-6-0 


[b] A colored marble is drawn randomly of a box containing 13 red marbles » 17 white 
marbles and 20 blue marbles. Find the probability of drawing : 


(| A white marble. (2| A red or blue marble. 


V 
питта ДСС 


Answer the following questions : 


T 


ER Choose the correct answer from the given ones : 


[1] If (X -3 2 1 then X €... 


(a) {3} (b) [-3] (c) R- {3} (d) R-{-3} 
(2) 43 +43 +43 443 2 4 


(a) 2 (b) 3 (c) 4 (d) 5 


13 A regular die is thrown once and the upper face is observed » then the probability of 
appearance a number divisible by 3 is ------- en 


(a) 4 DE (о 4 (a) 3 
[4] The S.S. of : X (X— 1) =0 in R is = 

(a) {0} (b) {1} (c) {15-1} (d) {0 51} 
8) (13442) (13-12) =. 

(a) 1 (915 (916 (d) 5 
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Complete each of the following : 

|^ JIf (X — 3) is one factor of the expression : X 2.4 X 3 then the other factor is ee 
2| The expression : 4 X? +k X+ 49 isa perfect square when К = eee 

3) The probability of the certain (sure) event equals -+-+ 

4)3 Х2+10 Х+8= (3 X4 — M роон ) 


prer- (-1y — 
12 


[a] Factorize each of the following completely : 
(1)x? —25 [E] x *.—.11 X& 18 
(Ej x^ 4-8 (4X y+5y+7X+35 


23-1 
[b] ir(2) = » find : the value of X 


В [a] Find in R the SS. of: X? +3 x-28-0 
(15) x (43) 5 
(12). 


[а] Use factorization to get the value of : (7.3? + 2 x 73 х 2.7 + (2.7 


[b] Simplify : 


[b] The following table shows the evaluations of 50 students in one month : 


A student is randomly selected. What is the probability of getting : 
(1 Excellent. [2] Good. (3 | Pass. 


General Math Supervision 


Answer the following questions : 


Choose the correct answer : 
(11127 -5 ;then 8* = шэг 


(a) 40 (b) 10 (c) 16 (d) 125 
[а) If Xi — then X ЛОС 
(a) 2 (b) -2 (c) 5 (4 – 5 
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(3]1t 79-9. 5-3 a then X = ----н 


(a)5 (b) 7 (c) 3 (d) -3 
га |1 the expression : X 2814 X 4 k is a perfect square » then К = --------------: 
(a) 2 (b) 7 (c) 14 (d) 49 


(5A fair die is thrown once » then the probability that 5 appears is «7 


(а) 4 (b 4 (c) 4 (a) 5 


Complete : 

(1]1£3X227 ,4X*3 2 1 ,theny = eens 

felifx?-y?212 » Х-у=3 then X +y = ereen 

з The slope of the straight line which is parallel to the X-axis is ===- 


(4)]1£3* 3X «3X 2 1 , then X 2 eee 


(5| The solution set of the equation : X? +9 =0 in Ris сн) 


[a] Factorize each of the following : 
(1Х2-5Х-24 (8) X? — 125 
з) Ху+5у+3 Х+ 15 


[b] Find the solution set in R for : X? + 1227 X 


2n 


à А 4х6 
п [а] Simplify : aay gen 


[b] Find the value of X if : 
8*x9* — 332. 1 
u 18X = (2)3 “ЛИ 


[a] Find the positive real number if added to its square the result will be 12 


[b] A numbered card is selected randomly from a set of similar cards numbered from 
1 to 20 » find the probability of getting a card carrying : 
11 | A number divisible by 5 (г | A prime number. 
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Bani Mazar Administration 
Al-Zahra Language School 


Answer the following questions : 


Choose the correct answer from the given ones : 
[(1)1£3* «2 E a 
(a) 4 (b) 6 (c) 8 (d) 27 
(2] X?-- 10 X^ kisa perfect square when К = eee- 


(a) 10 (b) 25 (c) x 10 (d) x 25 
[3] The S.S. of the equation : X? — 49 = 0 in R is eese 

(a) {7} 51-7] (c) {-7 »7} (d) Ø 
ОГТ eoo 

(a) 4? (b) 4* (c) 24 (d) 2’ 


(5 | The probability of the impossible event equals -+--+ 
(a) 0 (b) 9 (c) 1 (d) 100 96 


Complete the following : 


[1/5 years from now it will be the age of a man was X years » then his age now 


IS DEED years 
(2) х2-2=1 (x?- шиний ) 
(3| A quarter of a half = -e % 


(a)]I£7X-? 21 »then X s 
(5]Ifa-b-z4 » a—bz5 ;then а2 b? = ПАЛИТРУ РЕ 


Factorize each of the following expressions : 
(11Х2-25 (2lab+at+b+1 
6x? +27 [а] х +x? -12x 


EJ [a] Solve the following equation in R : X? =3 X 


мэ ; 52X y 5Х-1 
[b] Simplify to the simplest form : TN C 


(Ve 0) Y eus / galtel Y/ (OW) ос зууд 15 73 


Algebra and Statistics 


aye" 8 
[a] If (3) = 37 ° then find : the value of X 
[b] A regular die is thrown once : find : 
[1| The event to get an odd prime number. 


(2| The probability of getting a number that is divisible by 5 


e (1) Administration of Distinguished & 
Assiut Governorate Ч j Governmental Language Schools 


Answer the following questions : 


EJ Choose the correct answer from those given : 


1| The solution set of the equation : X?— Х= 0 in Жі... 


(a) {0} ( Ø (c) {0 »1] (d) {1} 
(8]If X? +k X+ 36 is a perfect square » then k = eee 

(a) + 18 (b) + 12 (c)+8 (d)+6 
(81353553 оне 

(a) 3°* (b) 3X*! ita (d) 93 X 
(4]If 2X? +c X-32 (2 X- 1) (X 43) s then c = ere 

(a) 2 (b) 4 (c) - 5 (d) 5 
[5]If£3* 25 , 37-4 ,then3?** 9 2... 

(a) 15 (b) 20 (c) 9 (d) 1 


Complete the following : 


|^ | The probability of the certain event equals -+ 


211-4 =. TER 96 
(3]If X? y? 28 then + = ODN TATA 
СТО ae ИНИМИН 


(s]1£7^-! = 3*-1 » then X = enrere 


[a] Factorize each of the following : 
(1)25 x? - y? (2) X? 4 216 


[b] If 3*227 , 4***- | , find : the values of X and y 
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[а] Find in R the solution set of the equation : Х2– 1 = 8 


4 Х- ly 9? -Х . 
[b] Simplify : ———7———— » then calculate its value at X = 1 
62x 


В [а] Factorize:ay + 5 Х+5у+ах 


[b] A colored marble is drawn randomly out of a box containing 12 гей marbles › 18 white 
marbles and 20 blue marbles. Find the probability of selecting : 


[1] A white marble. [2] A red marble. 


(3| A yellow marble. [4] A non red marble 


LX Qena Directorate of Education 
IE Qena Governorate TM Math Supervision 


Answer the following questions : 


Complete each of the following : 


1 | The simplest form of : (13 ) x (13 T — 

2]If X-y25andX-yz3 » then X?- y? miis 
8 8 

3 4746) (17-16) =... 

(4]If X-620 » then X2 --.-........... 

CIE = бу 2 y pens +4) 


Choose the correct answer : 


|^) The expression : X? + 8 X + a is a perfect square when a = = 


(a) -4 (b) 4 (c) 8 (d) 16 
(8| If the age of kamal now is X years » then his аре 3 years ago was eese- years. 
(a) X 4-3 (b) 3X (c) X -3 (d) 6 X 


(3| A regular die is thrown once ; then the probability of appearance 7 on the upper face 


(a) = (b) L (c) 0 (d) 2 
(8137-5:37 acd? aeu 
(a) 33 (b) 34 (с) 312 (d) 38! 
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5 The solution set of the equation : (X — 1)? = 0 in Ris -------...----. 


(a) {-1} (b) {1-1} (c) {1} (d) {2} 


В Factorize each of the following expressions : 
119 x?-4 [2aX-7a43x-21 


31х31 


ЕЗ [2] Find the solution set in R : X? +8 Х+ 15 = 0 


we : xb x 
[b] Find in the simplest form : "NK where X 20 
X 


©) [a] A numbered card is selected randomly from a set of similar cards numbered from 1 to 15 
Find the probability of getting a card carrying : 


1 A prime number. ? Anumber divisible by 3 


[b] If 2X-? 2 32 , then find : the value of X 
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* Monthly tests ———————— 94 \ 
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és x 
* Final revision 118 
* Final examinations : —————— 126 


- School book examinations 
(2 models * model for the merge students) 


- 12 schools examinations. 


Accumulative tests / on Geometry 


Accumulative test 9 on lesson 1 - unit 4 


E Choose the correct answer from those given : 


.* If the area of a parallelogram is 60 cm? and its height is 5 cm. » then its base 


length РБА ст. 
(а) 130 (b) 12 (c) 300 (d) 150 

га If the lengths of two adjacent sides of a parallelogram are 8 cm. » 6 cm. and its greater 
height is 12 cm. » then its area equals ............... cm? 
(a) 72 (b) 84 (c) 96 (d) 168 

3 If the area of a parallelogram is 48 cm? and its base length is 12 cm. »then the 
corresponding height to this base is -------- cm. 
(4) 4 (b) 2 (с)5 (4) 6 

4 If the lengths of two adjacent sides of a parallelogram are 4 cm. » 6 cm. and its smaller 
height is 3 cm. » then its area equals ----- cm? 
(a) 12 (b) 18 (c) 6 (d) 9 


Е Complete each of the following : 
[4 The area of a parallelogram SB Orrea ESSEN D REER En 


2 If the base length of a parallelogram is 7 cm. » and the corresponding height is 4 cm. 
» then its area equals -e= em: 
3 Surfaces of two parallelograms with common base and between two parallel straight 


lines » опе is carrying this base » are эээ 


4 If the lengths of two adjacent sides of a parallelogram are 6 cm. » 8 cm. and its smaller 


height is 10 cm. » then its greater height is ............... cm. 


> 


[a] In the opposite figure : D 
ABCD is a rectangle 
, AE // DF C € BF , E EBF 
Prove that : 
The area of the figure ABCM = The area of the figure DMEF "X 


Geometry 


[b] In the opposite figure : 
ABXF is a rectangle 


» ABCD and AMEF are two parallelograms 
Prove that : 
The area of L7 ABCD = The area of L7 AMEF 


[a] In the opposite figure : 
ABCD is a parallelogram » АВ = 12 cm. 
s BC = 18cm. » DX = 10 ст. 
Find : 1 The area of the parallelogram. 
(8| The length of DY 
[b] In the opposite figure : 
ABCD is a parallelogram » АС = 20 cm. 
» BD = 12 ст. »m(Z ABD) = 90° 
Find the area of the parallelogram ABCD 
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Accumulative test 2| till lesson 2 – unit 4 


Choose the correct answer from those given : 


[1] If the area of a triangle is 15 cm? and its base length is 5 cm. » then the corresponding 


beigbt là cise cm. 
(a) 5 (b) 3 (c) 10 (d) 6 
(2) The area of the parallelogram in which the lengths of two adjacent sides are 7 cm. and 
5 cm. and its smaller height is 4 cm. equals «нээ cm? 
(a) 35 (b) 25 (c) 28 (d) 49 
(3| The area of the rectangle whose dimensions are 3 cm. and 8 cm. s- the area of 
the triangle whose base length is 8 cm. and its corresponding height is 6 cm. 
(a) > (b) « (c) = (d) # 
[4| ABCD is a parallelogram whose area is 60 cm? , then the area of 
^ ABC equals -.............. cm2 
(a) 10 (b) 15 (c) 30 (d) 60 


Complete each of the following : 


(1 If the lengths of two adjacent sides of a parallelogram are 8 cm. » 10 cm. and its greater 
height is 5 cm. » then its area = “ээн cm? 


(2| Area of a triangle equals -++--++ area of a parallelogram if they have a common base 
lying on one of two parallel straight lines including them. 


(3| If the area of a triangle is 24 cm? , and its height is 8 cm. » then the corresponding base 


A 
4 In the opposite figure : 


A ABC is right-angled at A » AD L BC 
sthen AD x -------.-э ............... y ssevecesncesees 


[a] In the opposite figure : 
ABCD is a rectangle 
» XEFC is a parallelogram. 
Prove that : 
The area of the rectangle ABCD - The area of the parallelogram XEFC 
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[b] In the opposite figure : 
ABCD is а parallelogram » E € AD 5 
+» EB = бст. EC = 8 ст. [py X 
Find : | 7) The area of A EBC с 
(2| The area of the parallelogram ABCD 


EJ [a] In the opposite figure : 
ABCD and EBCF are two parallelograms 
‚ОЄАЕ,ЕЄАЕ 
‚СОВЕ = {м} > 
Prove that : The area of the figure ABMD = The area of the figure EMCF 


[b] In the opposite figure : 
AF L CB , BE L AC ,AC = 10 cm. 
» BC = 8 cm. , AF = 5 ст. 
Calculate : The area of A ABC 
And find : The length of BE 


БЭ 


Accumulative Tests 9? 


Accumulative test EX till lesson 3 - unit 4 


Choose the correct answer from those given : 


[1] ABCD is a parallelogram whose area is 80 cm? and E € AD , then the area of 


A EBC equals -.............. ст2 
(а) 40 (b) 60 (c) 80 (d) 160 
[2] ABC is a triangle » if AD is a median » then the area of A ABC = ............... 
(a) the area of A ABD (b) the area of A ACD 
(c) 2 the area of A ABD (d) 3 the area of A ACD 
(3 Тһе triangle whose base length is 7 cm. and its area is 28 cm? ,the corresponding 
height equals .......-..-..- cm. 
(a) 2 (b) 4 (c) 6 (d) 8 
“4 | In the opposite figure : А 
The area of A AED = ............... The area of A ABC E 
© + 04 


Complete each of the following : 
(4 The median of the triangle divides its surface into two triangles -+--+ 

(2) If the area of A ABC = 48 cm? , D is the midpoint of BC 
» then the area of A ABD = eesse- cm? 


(3| ABCD is a parallelogram in which E ECD , the area of A AEB = 30 cm? , then surface 


5 


area of the parallelogram = +-+- ст 

га | The area of the triangle = i ЕЕ х the corresponding height. 

[a] In the opposite figure : А 

мэн SE 
, F is the midpoint of XY é $ b 
Prove that : The area of A ABF = The area of A CBF 

[b] In the opposite figure : R ^ 
ABCD is a rectangle » E ЄСВ SN 
Prove that : The area of A DBC = The area of AADE c B E 


Geometry 


П [a] In the opposite figure : Е 4 
Ар/ВС.ЕЄВС.ЕЄВС 
where BE = CF , AF N ED = {M} 
Prove that : 
4 The area of A AME = The area of A DMF 
2 The area of the figure ABEM = The area of the figure ОСЕМ 


[b] In the opposite figure : C B 
ABCD and BCEF are two parallelograms. LI 
Prove that : É Ё б А 


The area of A СЕМ - 3 The area of the parallelogram ABCD 
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Accumulative Tests 2 


Accumulative test 4 till lesson 4 — unit 4 


Choose the correct answer from those given : 


(1| The ratio between the area of the parallelogram and the area of the triangle whose base 
is common and are included between two parallel straight lines equals --........... 


(а) 2:1 (b) 3:1 (6) 1:2 (D 1:3 


12) The median of the triangle divides its surface into two triangles ............... 


(a) congruent. (b) similar. (c) equal in area. (d) equal in perimeter. 
(3) In the opposite figure : D A 

If the area of A ABC = The area of A DBC 

ЄМНЄ хэлэ 

(a) AB // CD (b) AB = CD 

(c) AD // BC (d) AD = BC 5 " 4 
4 In the opposite figure : 

The area of the parallelogram ABCD = 24 cm? 

s then the area of A ABE = ............... cm? 

(a) 24 (b) 12 (c) 8 (d) 6 


Complete each of the following : 


(^| If two triangles are equal in area and drawn on the same base and on one side of it › 
then their vertices lie on a straight line -----------.-.- 


га If the lengths of two adjacent sides of a parallelogram are 6 cm. » 7 cm. and its greater 
height is 5 cm. » then its area equals -+--+ 


(3) The triangle whose area is 20 cm? and its base length is 8 cm. » then its height 


(4) Two triangles which have the same base and the vertices opposite to this base on a 
straight line parallel to the base are ·---.-......... 


[a] In the opposite figure : D A 
ABCD is a parallelogram whose 
diagonals intersect at M ^ 
ex C B E 
» B is the midpoint of CE 


Prove that : The area of A EBD - The area of A ACD 
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[b] 


[a] 


In the opposite figure : 

AD // BC 

s D is the midpoint of CE 

Prove that : 

The area of A AMB = The area of A EMD 


In the opposite figure : 

ABC is a triangle • D EAC 

‚ЕЄВС 

where the area of A AEC = the area of A BDC 
Prove that : DE // AB 


[b] In the opposite figure : 
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ABCD is a quadrilateral » X is the midpoint of AD 
» Y is the midpoint of BC 

where the area of the figure 

АВҮХ - the area of the figure DCYX 

Prove that : AD // BC 


A 


w 


w 


Accumulative Tests 2 


Accumulative test H till lesson 5 — unit 4 


Choose the correct answer from those given : 


[1] The area of a rhombus is 30 cm? , the length of one of its diagonals is 6 cm. » then the 


length of the other diagonal is .............. ст. 

(a) 5 (b) 6 (c) 10 (d) 8 
(2 | The trapezium whose middle base length is 9 cm. and its height is 6 cm. » then its area 

-nesnciatac: cm? 

(a) 45 (b) 27 (c) 72 (d) 54 
[3] If the area of a square is 98 cm? » then the length of 

its diagonal is -.............. cm. 

(a) 7 (b) 14 (c) 21 (d) 49 
14 | The diagonals of the isosceles trapezium are ............... 

(a) congruent. (b) perpendicular. 

(c) parallel. (d) bisecting each other. 


Complete each of the following : 
гл If the perimeter of a square is 20 cm. » then its area = -----.......... 
г2 A trapezium in which the lengths of its two parallel bases are 6 cm. and 8 cm. » then its 
middle base is of length -----.---.-.--- cm. 


(3 | If ABCD is a parallelogram whose area 50 cm? 5 E C AD , then the area of 
ABE erri 


[4] The area of the right-angled triangle in which the lengths of the sides of the right angle 


" 
are 5 cm. and 12 cm, = ............... сті 


[a] In the opposite figure : A 
AD is a median in A ABC 
, E is the midpoint of AD 
Prove that : 


The area of A EBC = + The area of AABC 


[b] A trapezium whose area is 450 cm? and the lengths of its two parallel bases are 24 cm. 


» 12 cm. Find its height. 
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[a] ABCD is a rhombus whose perimeter is 20 cm. » its diagonals intersect at M and 


AC -8 cm. Find with proof the area of the rhombus ABCD 


[b] In the opposite figure : D 
ABCD is a parallelogram in which ey 
The area of A ABM = The area of A DXC ге Х 


Prove that : MX ! DC 


Accumulative Tests 2 


Accumulative test n till lesson 1 – unit 5 


Choose the correct answer from those given : 


[1] A rhombus whose diagonals lengths are 6 cm. » 8 cm. and its height is 4.8 cm. » then 


its side length is ............... cm. 
(a) 10 (b) 5 (c) 20 (d) 12 
(2 If A ABC ~ A DEF and AB = i DE , then the perimeter of A ABC = .............. 
the perimeter of A DEF 
(а) 2 (b) 4 () 4 94 
IB АП................ are similar. 
(a) triangles (b) squares (c) rhombuses (d) rectangles 
(4 In the right-angled triangle 5 the perpendicular from the vertex of the right angle to the 
hypotenuse divides the triangle into two -.............. triangles. 
(a) obtuse-angled (b) acute-angled 
(c) equilateral (d) similar 


Complete each of the following : 
(л If the ratio of enlargement between two similar triangles equals -+--+ » then the two 
triangles are congruent. 
[2] Two similar squares › the ratio between the lengths of two corresponding sides in them 


is 2: 1 » if the perimeter of the greater square is 40 cm » then the area of the smaller 
square СОРТТА ст: 


|3| The base angles of the isosceles trapezium are -+--+ 


га! The two polygons are similar » if their corresponding angles are -+--+ and their 
corresponding side lengths are -+--+ 


[a] A trapezium whose area is 180 cm? , the ratio between the lengths of its two parallel 
bases is 2 : 3 and its height is 12 cm. What is the length of each of them ? 
[b] In the opposite figure : 
m (Z AED) 2 m (Z B) 
»>AD=3 cm. ,АЕ = 4.5 cm. 
s BD = бст. 


Prove that : A ADE ~ A АСВ and find : the length of EC 


Geometry 


EJ [a] In the opposite figure : 
DE // BC , DB = (X + 1) cm. 
ЕС = бст. » ОЕ = уст. 
»ВС = 12 ст. AD = З ст. s АЕ = 2 ст. 
Find : The value of each of X » у 
[b] In the opposite figure : 
ABCD and AEFD are two parallelograms 
; AE DC = {х} 
Prove that : The area of A ABX = The area of A DFX 


Accumulative Tests 2 


Accumulative test till lesson 2 — unit 5 


Choose the correct answer from those given : 


1 The quadrilateral whose area equals half of the square of the length of its diagonal 


(a) a rhombus. (b) a square. (c) a rectangle. (d) a parallelogram. 


12 ABCD is a parallelogram whose area is 100 cm? E € AD and F is the midpoint of 


5 


BC » then the area of A ЕВЕ = ............... cm* 
(a) 100 (b) 50 (c) 10 (d) 25 


Bit == the perimeter of A XYZ = 
aA XYZ = ALMN then the perimeter of A LMN 


(a) XY (b) XZ @(y (à) 5M. 


.4 In a triangle » if the sum of the areas of two squares on two sides is equal to the 


area of the square on the third side 5 then the angle opposite to this side 


(a) a right (b) an acute (c) an obtuse (d) a reflex 


Complete each of the following : 


| If each of two polygons is similar to a third polygon » then they are ·-------....... 
2) In A ABC if (AB)? - (BC)? = (AC)? 5 if m (4 B) = 40° , then m(Z A) = e 


(3| A square of a diagonal length 10 cm. 5 then its area = ~- 


ОПЕЕ of the triangle divides its surface into two triangles equal іп area. 


[a] Two pieces of land have equal areas » one of them has the shape of a rhombus whose 
diagonals lengths are 48 m. and 40 m. and the other one has the shape of a trapezium 
whose height is 20 m. and the ratio between the lengths of its two parallel bases is 5 : 7 


Find the length of each of them. 


[b] ABCD is a parallelogram in which : AB = 8 cm. » AC = 20 cm. and BD = 12 cm. 
Prove that : m (Z ABD) = 90° 
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Е [a] In the opposite figure : 
ABCD is a quadrilateral in which : 
AB -7 ст. AD = 15 ст. » BC = 24 ст. 
; DC =20 cm. » m (Z B) = 90° C 24cm. B 
(7 Find : The length of AC 
(8) Prove that : m (Z ADC) = 90° 


X 
[b] In the opposite figure : 
AD // BC 
,ХЄСА 
С B 


where XA = AM 
Prove that : The area of A ABX - The area of A DCM 


(88. 


Accumulative Tests 2 


Accumulative test n till lesson 3 — unit 5 


Choose the correct answer from those given : 
mf AD // XY »then the length of the projection of ADS GA XY енене 
the length of AD 


(a)= (6) > (c)< (9) > 

(2) If ABCD is a square » then the projection of AD on BC is .............. 
(a) AB (b) BC (c) CD (d) DA 

(3| A rhombus whose diagonals lengths are 6 cm. and 8 cm. ; then its perimeter equals 
— cm. 
(a) 16 (b) 20 (c) 24 (d) 48 

`4 In the opposite figure : ^ 
The projection of AB on BC 
баланы 
(а) ВС (b) DC и Р е 
(c) DB (d) AD 


Complete each of the following : 


(1) A rhombus whose diagonals lengths are 4 cm. and 6 cm. » then its area 


(2) The projection of the point (— 3 » 5) on the y-axis is the point ===- 


(3) If two polygons are similar and the ratio between the lengths of two corresponding 
sides is 3 : 5 » then the ratio between their perimeters = гөө pee 


(4| The length of the projection of a line segment perpendicular to a straight line 


[a] In the opposite figure : 
ABCD is a quadrilateral in which m (Z ABD) = 90° 
»АВ -8ст.»АГ = 17 cm. BC = 9 ст. 
» СО = 12cm. 
[1] Find : The length of the projection of AD on BD 
гг Prove that : m (Z BCD) = 90° 


[b] A trapezium whose area is 88 cm? » its height is 8 cm. and the length of one of its 
parallel bases is 10 cm. 


Find the length of the other base. 
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EJ [a] In the opposite figure : 
AB z 13 ст. 
»>BC=S5cm. »CD= 15 ст. 
m(Z АСВ) = т (4 DAC) = 90° 
Find by proof : The length of the projection of CD on AD 
[b] In the opposite figure : 
Prove that : A ABE — A CDE 
» then find : The length of DE 
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Accumulative Tests 2 


Accumulative test 9 | till lesson 4 — unit 5 


Choose the correct answer from those given : 
1 If ABC is a right-angled triangle at B and BD L AC ,ОЄАС s then the projection of 
BD on AC is the point ............... 


(a) A (b) B (c) C (d) D 
2 In the opposite figure : 
A ADE ~ A ABC 


» then the ratio of minimizing is -----.--------. E A Ч, D 
(a)2:1 (b)1:1 AEN, 


(> 10cm. B 
(2) 1:22 (211:3 
(3 The area of the square whose diagonal length is 8 cm. is -+--+ cm? 
(a) 64 (b) 32 (c) 16 (d) 12 
а |n the opposite figure : A 
A ABC is right-angled at B 
‚Вр LAC 
» then (AB? = AD х ............... D 
(a) AC (b) DB 
B С 


Complete each of the following : 
1) If the point A € the straight line L 5 then the projection of A on the straight line L 


(2 In the right-angled triangle » the area of the square on a side of the right angle is equal 
to-the aren us 


(3 A rhombus whose side length is 12 cm. and its height is 8 cm. 
» then its area = «e cm? 


(4 The two triangles are similar if the corresponding -----:-------. are congruent. 


[a] In the opposite figure : A 
A ABC is right-angled at A 
, AD L BC : BD = 16cm. 


C 9cm. D 16cm. B 
DC 29cm. x РА 


Find : The length of each of AB , AC and AD and calculate : the area of A ABC 
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[b] In the opposite figure : A 
ABC is a triangle in which : 
D is the midpoint of AC 
»the area of A XBC = i the area of A ABC 
Prove that : 3| XD // BC 
(2| The area of A XBM = the area of A DMC 


С B 


ü [a] In the opposite figure : 
Find : (7) The length of the projection of AY on XE 
(2 The length of each of XF , AF and EY 


[b] ABCD is an isosceles trapezium in which AD // BC »if BC = 2 AD = 20 cm. and its 


area is 180 cm? 


» find the length of each of its legs. 
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Accumulative Tests 2 


Accumulative test ET] till lesson 5 — unit 5 


Choose the correct answer from those given : 
(T In A ABC 5 if (AB)? = (AC + (ВС)2 + 5 s then Z C is 


(a) acute. (b) right. (c) obtuse. (d) straight. 
(2] ABC is an acute-angled triangle in which AB = 6 cm. » BC = 8 cm. » then the length of 
AC equals ............... cm. 
(a) 2 (b) 6 (c) 10 (d) 14 
(3| XYZ is a triangle in which XY 23 cm. » YZ = 4 cm. 
апа 2 XYZ is an obtuse angle » then XZ = --------------. cm. 
(a) 8 (b) 7 (c) 6 (d) 5 
(4| A rhombus whose perimeter is 40 cm. and the length of one of its diagonals is 12 cm.» 
then the length of the other diagonal is ............... cm. 
(a) 16 (b) 120 (c) 360 (d) 18 


Complete each of the following : 
[1] A XYZ in which (XY) > (XZ)? + (YZ)? » then Z Z is +--+ 
(2| The triangle whose side lengths are 3 cm. »4 cm. and 6 cm. is -------- angled. 


(3 If area of an equilateral triangle is 815 cm? and its height is 215 cm. » then its 
perimeter equals -+-+ / 


га! A triangle whose side lengths аге 12 cm. » 13 cm. and 5 cm. » its area = ·-.-.-......... cm? 


[a] Determine the angle which has the smallest measure in the triangle ABC where 
AB = 7 cm. » BC = 8 cm. and AC = 10 ст. and determine the type of the triangle 
according to its angles. 


[b] A rhombus ; the ratio between the lengths of its two diagonals are 3 : 4 and its area is 
54 cm? 
Find the length of each of its diagonals. 


ZB [a] In the opposite figure : 
m (4 B) =90° , DE L АС,АВ = 7 cm. BC = 24 cm. 
»АГ = 15 ст.» DC = 20cm. 
(1) Prove that : m (Z ADC) = 90° 
(8) Find : The length of the projection of AD on AC С 24cm. B 


[b] Two similar triangles » side lengths of one of them are 3 cm. » 4 cm. »5 cm. and the 
perimeter of the other is 36 cm. 
Find the side lengths of the other. 
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10 
Answer the following questions : 


E Choose the correct answer from the given ones : (3 Marks) 
1 The area of the rhombus of diagonal lengths 6 cm. » 8 cm. is eee- cm? 
(a) 48 (b) 14 (c) 24 (d) 28 
2 The area of a rectangle is 40 cm? and its length 8 cm. » then its width .-- cm. 
(a) 32 (b) 5 (c) 48 (d) 320 
3 |If the lengths of two adjacent sides of a parallelogram are 10 ст. » 8 cm. and the 
smaller height 4 cm. » then its area equals ------ cm? 
(a) 32 (b) 40 (c) 5 (d) 36 
Complete : (3 Marks) 


4 Surfaces of two parallelograms with common base and between two parallel straight 
lines » one is carrying this base аге =- 


2) A square of area 50 cm? ; then its diagonal length equal --------.--.--. cm. 
З [n the opposite figure : 

In AABC : D is the midpoint of BC 

» the area of A ABD = 10 cm? 


» then the area of A ABC = -+++ cm? 4 5 3 


E In the opposite "IM (2 Marks) 
ABCD ; EBCF are two parallelograms F E D A 


-BEQCD- {L} DEAF TAY 
‚„ЕЄАЕ 


C B 
Prove that : The area of A ABL = the area of A FCL 
П In the opposite figure : (2 Marks) 
ABCD is a quadrilateral » its diagonals intersect at M D A 


, E EBM where МЕ = MD 
> the area of A AMB = the area of ACME 


Prove that : AD // BC C B 
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Answer the following questions : 
Choose the correct answer from the given ones : (3 Marks) 
[1] The area of triangle = «+--+ of the length of the base x its corresponding height. 
1 A. l 
(a) 1 (9) 3 (c) twice (d) 2 
72 | If the lengths of the two parallel bases of a trapezium are 15 cm. » 11 cm. » then the 
length of its middle base is ----- cm. 
(a) 4 (b) 26 (c) 13 (d) 12 


(3| The ratio between the area of the triangle and the area of the parallelogram which have 


a common base and between two parallel straight lines is -- 


(8) 1:3 (b) 2:4 (c) 2:1 (d) 1:1 
Complete : (3 Marks) 
(4) The area of the parallelogram "Эрхэт? SÉ evaswsese venit 


2 If ABCD is a parallelogram of area 100 cm? , E € AD , then the area of 


SB aae 
‘3| A rhombus of area 30 cm? and side length 6 cm. » then its height equals -= cm. 
In the opposite figure : (2 Marks) 
AD // BC » AC N BD = {м} D A 


, E is the midpoint of BC 
Prove that : 
The area of the figure ABEM = the area of the figure DCEM С t B 


П in the opposite figure : (2 Marks) 
ABCD is a rectangle » ABEF is a parallelogram 
,DECF ,EECF ,X EBE 
"АВ = 4 cm. » BC = 10 cm. E 
Find : A 
1 Area of 77 ABEF 
(2) Area of A ХАР v Jg B 
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Answer the following questions : 
E Choose the correct answer from the given ones : (3 Marks) 
|1 | The two triangles are similar if the corresponding «сэ are proportional. 
(a) sides (b) angles (c) vertices (d) diagonals 
[2] The length of the projection of a line segment on a given straight line «сн» the 
length of the original line segment. 
(а) > (b) s (c) » (d) = 
(3) In the oppoiste figure : D 
If AABC ~ A DEF 9 а JAn 
s then the perimeter of A DEF = ст. Е EC sm B 
(a) 10 (b) 12 (c) 24 (d) 26 
АЯ Complete : (3 Marks) 


1 In a triangle » if the square of the length of a side is equal to the sum of the squares of 
the lengths of the other two sides : then --------------- 


гг | ABCD is a rectangle » then the projection of AC ов BC is 


13 If two polygons are similar and the ratio between the lengths of two corresponding 
sides is 5 : 8 » then the ratio between their perimeters is “гэ 


In the opposite figure : (2 Marks) 
ABCD is a quadrilateral » m (Z B) = 90* 
"АВ 27 cm. » BC = 24 ст. CD = 20 ст. DA = 15 ст. 
(1) Find : The length of AC 
2 | Prove that : m (Z D) = 90° 


Е In the opposite figure : 
ABC is a right-angled triangle at A 


A 
» AD LBC 
If BD 29 cm. »CD = 16 cm. 
Find the length of : АВ, AC and AD Есе 
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Answer the following questions : 


Choose the correct answer from the given ones : (3 Marks) 


“л The projection of a ray on a straight line not perpendicular to it is -------- 


(a) a line segment. (b) a ray. 
(c) a straight line. (d) a point. 
(BAH ............... are similar. 
(a) rohmbuses (b) triangles (c) rectangles (d) squares 
|3 If the enlargement ratio of two simlilar polygons is ===- » then the two polygons 


are congruent. 


(a) 1 (b) 2 (c) 0.5 (d) otherwise 


Complete : мэ | (3 Marks) 
^ In the opposite figure : 

If A ABC ~ AAXY AX = ВХ = 4cm. 

s BC = 10 ст. s then ХҮ----- ст. 


В 10 ст. C 
(8 If A € BC , then the projection of A on BC is ---- 


(3]In A XYZ 5 (XY)? - (YZY = (XZ) 5 then m (4 seere ) = 90° 


In the opposite figure : 
т (4 AED) = m (Z B) AD = 3 ст. 
АЕ = 4.5 ст. x ВЮ = 6 cm. 
1 Prove that : A АВС ~ A AED 
(2| Find : The length of EC 


П In the opposite figure : 
m (4 BAC) = 90° , AD L BC 
"АВ = 8 cm. sAC=6cm. 
Find : [1] The length of BC 
(2) The length of the prejection of AB on BC 
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Important questions (- 
on Unit Four 


Geometry 


Multiple choice questions 


E] If the base length of a parallelogram is 7 cm. and the corresponding height is 5 cm. 
s then its area equals ............... cm? 


(a) 13 (b) 35 (c) 24 (d) 12 


Я If the lengths of two adjacent sides of a parallelogram are 8 cm. » 6 cm. » and its smaller 


height is 4 cm. » then its area is 4 cm 


(a) 24 (b) 32 (c) 48 (d) 60 


If the lengths of two adjacent sides of a parallelogram are 6 cm. and 7 cm. and its greater 


height is 5 cm. » then its area equals -e ст“ 


(а) 30 (b) 35 (с) 42 (d) 49 


О If the area of a parallelogram is 60 cm? and the length of its base is 12 cm. » then its 


corresponding height to this base equals --------------- cm. 


(a) 1 (b) 5 (c) 10 (d) 12 


В If the area of a parallelogram is 24 cm? and its height is 6 cm. » then the length of its 


corresponding base equals -+--+ cm. 


(a) 16 (b) 18 (c) 7 (d) 4 


[3 If the lengths of two adjacent sides of a parallelogram are 9 cm. and 6 cm. and its smaller 


height is 4 cm. » then its greater height is --------------- cm. 
(a) 36 (b) 24 (c) 12 (d) 6 
The area of a triangle is ............... the area of a parallelogram if they have a common base 


lying on one of two parallel straight lines including them. 


(a) equal to (b) half (c) twice (d) quarter 


В The ratio between the area of the parallelogram and the area of the triangle whose base is 


common and are included between two parallel straight lines equals =- 


(a) 1:2 (b) 1:3 (62:1 (d) 2:3 
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Important Questions 2 


a If ABCD is a parallelogram » E € AD , the area of A EBC = 35 cm? 


» then the area of Z7 ABCD = ·------........ cm? 
(a) 35 (b) 70 (c) 17 (d) 17.5 
In the opposite figure : D E A 


If ABCD is a parallelogram » 

its area = 24 cm? 

» then the area of A ABE = ceee cm? C B 
(a) 24 (b) 12 (c) 8 (d) 6 


If ABCD is a parallelogram whose area is 100 cm? » E C AD ;F is the midpoint of BC 


» then the area of A ЕВЕ = ·.............. cm? 


(a) 100 (b) 50 (c) 10 (d) 25 


In the opposite figure : 
If the area of A ABC - the area of A DBC 


D A 
stben Were 
(a) AB // CD (b) AB = CD 
(c) AD // BC (d) AD BC C B 
The area of the rectangle whose dimensions are 6 cm. and 4 cm. ............... the area of the 
triangle whose base length is 12 cm. and its corresponding height is 4 cm. 
(a) « (b) > (c) = (d) + 


14 The triangle whose base length is 12 cm. and its area is 48 cm? 5 then the corresponding 
height is ............... 


(a) 3 cm. (b) 4 cm. (c) 6 cm. (d) 8 cm. 


If the area of a triangle 24 cm? and its height is 8 cm. » then the length of its corresponding 


base equals ............... cm. 


(a) 31 (b) 6 (c) 24 (d) 4 


The median of the triangle divides its surface into two triangles ............... 


(a) equal in perimeter. (b) similar. (c) equal in area. (d) congruent. 
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In the opposite figure : A 
The area of A AED = ·-------:------ the area of AABC E 
1 4 
(4) 5 (5) 4 
1 1 
(с) " (d) * C D B 
The area of the square whose diagonal length is 6 cm. equals ............... cm? 
(a) 12 (b) 18 (c) 24 (d) 36 
If the area of a square is 18 cm? , then the length of its diagonal is ----- cm. 
(a) 3 (b) 6 (c) 9 (d) 36 
A rhombus whose diagonal lengths are 8 cm. » 6 cm. »then its area is -- cm? 
(a) 14 (b) 24 (c) 40 (d) 48 
A rhombus whose diagonal lengths are 6 cm. and 8 cm. » and its height is 4.8 cm. 
» then its side length is =e- cm. 


(a) 10 (b) 5 (c) 20 (d) 12 


The diagonals of the isosceles trapezium are ............... 
(a) congruent. (b) perpendicular. 
(c) parallel. (d) bisecting each other. 


The trapezium in which the lengths of its two parallel bases are 14 cm. and 6 cm. » its 
middle base is of length ............... ст. 


(а) 20 (b) 10 (c) 8 (d) 40 


A trapezium its area is 54 cm? and its height is 6 cm. »then the length of its middle base 


18 «альаааааааааа ст 
(а) 10 (b) 8 (с) 9 (4) 12 
The trapezium in which the lengths of its two parallel bases are 8 cm. and 12 cm. » its 
height is 6 cm. » then its area is ............... cm? 
(a) 720 (b) 120 (c) 60 (d) 72 


Complete questions 


In the opposite figure : D 
ABCD is a parallelogram 
Ж LJ 


of area ··-:-.......... ст“ é É 


Important Questions 2 


Surfaces of two parallelograms with common base and between two parallel straight lines, 
one is carrying this base» are ............... 


The area of a parallelogram is 48 cm? and its base length is 12 cm. » then the 
corresponding height to this base is “гн cm. 


ü The ratio between the area of the triangle and the area of the parallelogram whose base is 
common and the vertex of the triangle belongs to the opposite side to the common base 


ABCD is a parallelogram of area 100 cm? ,E € AD , then area of A EBC = e+e cm? 

ЇН If the base length of a triangle is 4 cm. and its corresponding height is 3 cm. 5 then its area 
equals —Á RRTS cm? 

If ABCD is a parallelogram its area is 100 cm? , then the area of A ABC = + cm? 


E The two triangles drawn on a common base and their vertices are located on a straight line 
parallel to this base are ............... 


ЇГ Triangles with congruent bases and drawn between two parallel straight lines are ............... 


If two triangles are equal in area and drawn on the same base and on one side of it » then 
their vertices lie on a straight line ............... 


A square whose diagonal length is 10 cm. » then its area equals ............... ст: 


A square whose perimeter is 16 cm. » then its area equals ............... cm: 


If the area of a square equals 49 cm? and its perimeter = (7 X — 14) cm. » then : X = sr 


E] A rhombus whose side length is 12 cm. and its height is 8 cm. » then its area is -- 9) cm? 
If the perimeter of a rhombus is 20 cm. and its height is 6 cm. » then its area is --------- cm? 


A rhombus whose perimeter is 20 cm. and its area is 40 cm? , then its height 


The area of a rhombus is 24 cm? » the length of one of its diagonals is 6 cm. 
» then the length of the other diagonal is ------ cm. 


The length of the middle base of a trapezium is 7 cm. ; its area is 35 cm? 
s then its height is ............... cm. 


A trapezium whose area is 30 cm? and the length of its middle base is 6 cm. 
» then its height is --------------- cm. 


103 


Geometry 


The area of a trapezium is 108 cm? , the length of one of its parallel bases is 15 cm. and its 
height is 8 cm. » then the length of the other base is <4- ст. 


Essay questions 
(1! In the opposite figure : 


ABCD is a parallelogram » AB = 12 cm. wy), / 
‚ВС = 18 cm. ; DX = 10 em. f 


FY ў 
Find : 1 The area of 7 ABCD C Xem B / 
(8 The length of DY 

In the opposite figure : D A 

ABCD is a rectangle » AE // DF 

‚ЕЄВС F EBC 

Prove that : 

The area of the figure ABCM = the area of the figure DMEF F ЕС B 
In the opposite figure : E 2 


ABZF is a rectangle 
» ABCD , AMEF are two parallelograms Е Z j 
Prove that : Ч 

Ç 


The area of 2 7 ABCD = the area of L7 AMEF 


In the opposite figure : 


ABCD is a parallelogram » E € AD Р А 
sm (2 BEC) = 90? ,if BE = 6 cm. EC = 8 ст. LC | 
Find : 1 The area of A ECB à y 
(8 | The area of the parallelogram ABCD 

In the opposite figure : F 
ABCD is a rectangle 
» AFEB is a parallelogram = 
‚АВ = 3 ст. » ВС = 10 ст. Е 
Find by proof : The area of A AFX c — В 
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Important Questions 


О In the opposite figure : Y 
BA // DE »X EBA . Y € BA 
» EDXY is a rectangle 5 AD // EB M 
s ED =3 cm. , EY = 10 cm. 1 
Find by proof : The area of A ADB 


In the opposite figure : 


E 
XYZL is a rectangle » i al 
the area of A EXZ = 25 cm? d 
Prove that : EL // XZ ” 


» 
w 
» 


y 10cm. > 
П In the opposite figure : | н 
ABCD , ABMN аге two parallelograms 
Prove that : ч 
The area of A ЕВС = 1 the area of 7 ABMN 3 
С B 


a In the opposite figure : 


X 
ABCD , AEFD are two parallelograms 
» AE(1DC = {Хх} а 
Prove that : 
The area of A ABX = the area of A DFX 


In the opposite figure : 


AD // BC 
Prove that : 
The area of A AMB - the area of A DMC 


In the opposite figure : 


A 
ABC is a triangle sD C AB 
»ЕЄАС Е р 
» Such that the area of A ABE - the area of A ACD 
Prove that : DE // BC 
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Geometry 


In the opposite figure : D A 
AC N BD = (M) 
»the area of A ABM = the area of A ОСМ 
Prove that : AD // BC 


Ё 


о 
> 


In the opposite figure : 
ABCD is a parallelogram in which : 
The area of A ABM = The area of A DXC 
Prove that : MX // DC 


j 


eo 
ж 
w 


In the opposite figure : 
ABC is a triangle » X C AB 
Y C AC , M EBC , XY // BC 
Prove that : The area of the figure AXMY = the area of A AXC 


~ 
> 
ж 


A 
z 
w 


In the opposite figure : 
AD // BC , E is the midpoint of BC 


Prove that : 
“л The area of A AMB = the area of A ОМС 
|? The area of the figure ABEM = the area of the figure ОСЕМ 


(9) 
» 


2 


е! 
t 
w 


111 In the opposite figure : 
D is the midpoint of BC 
,ECAD 
Prove that : 
The area of A AEB = the area of A AEC 


N 


Q 
о 
w 


In the opposite figure : 
ABC is a triangle in which D EAC , Е € AC where AD = EC 
Prove that : 
The area of A ABE - The area of A CBD 


m 

w 
о 
> 


In the opposite figure : 
ABCD is a parallelogram 
» E € CB such that BC = BE 


Prove that : 
The area of A FEC = the area of (7 ABCD 
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Important Questions 2 


In the opposite figure : 


E 
AD // BC » AC N BD = {м} 
» D is the midpoint of EC D A 
Prove that : 
The area of A MDE = the area of AAMB 


In the opposite figure : 
ABCD is a parallelogram whose area is 20 cm? 
, F is the midpoint of EC, E C AD [ANI 
Find : The area of A BEF 


In the opposite figure : 


A 
ABC is a triangle in which E * D are the midpoints 
of AB » BC respectively. E 
Prove that : 


The area of A ADE - i The area of A ABC c D B 


In the opposite figure : 


AD // BC » AC N BD = {M} 
‚ВХ - YC 
Prove that : 


The area of the figure ABXM - the area of the figure DCYM 


In the opposite figure : A 
DY // AC ¿BX = ҮС 
Prove that : 
The area of A BDX = the area of A AYD 


In the opposite figure : 
ABCD is a quadrilateral whose diagonals intersect at M D A 


, E € BM where МЕ = MD 
> the area of A AMB = the area of ACME 


Prove that : AD // BC 


Q 
20 
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Geometry 


Find the diagonal length of the square whose area is 18 cm? 


A rhombus ; the product of its two diagonal lengths is 72 cm? and its height is 9 cm. 
» find its side length. 


А rhombus; the ratio between the lengths of its two diagonals is 5 : 8 » if its area = 2000 cm? 
» find the length of each of its diagonals. 


Two pieces of land have equal areas » one of them has the shape of a rhombus whose 
diagonal lengths are 18 m. » 24 m. and the other one has the shape of a trapezium whose 
height is 12 m. Find the length of its middle base. 


A trapezium whose area is 180 cm? » the ratio between the lengths of its two parallel bases 
is 3 : 2 and its height is 12 cm. What is the length of each of the parallel bases ? 


In the opposite figure : D 7m A 
ABCD is a trapezium in which "AME 
AD // BC » DE L BC AD - 7 cm. Kase d 4 
> BC = 12 ст. »m (4 С) = 45° 
Find : The area of the trapezium ABCD 


Important questions C- 
on Unit Five 


Geometry 


Multiple choice questions 


El The two triangles are similar if the corresponding angles are ............... 


(a) proportional. (b) congruent. (c) different. (d) alternate. 


Я All regular polygons of the same number of sides are ............... 


(a) congruent. (b) similar. 

(c) equal in area. (d) all the a previous. 
АЙ ize are similar. 

(a) triangles (b) squares (c) rhombuses (d) rectangles 
О if the ratio of enlargement between two similar polygons equals ----......... » then the two 


polygons are congruent. 


(a) 1 (b) 2 (c) 1 (d) i 


Н The two polygons similar to a third polygon are ............... 


(a) congruent. (b) equal in area. (c) similar. (d) coincide. 


О two polygons are similar and the ratio between the lengths of two corresponding sides 
is 3:2 »then the ratio between their perimeters is ............... 


(a) 5:2 (b) 3:2 (c) 1:3 (4)3:5 


Two polygons are similar and the ratio between the lengths of two corresponding sides is 
1:3 5 if the perimeter of the larger polygon is 45 cm. » then the perimeter of the smaller 
polygon i$ ............... cm. 


(a) 15 (b) 30 (c) 25 (d) 10 


Н The perpendicular segment drawn from the right angle of a triangle to the hypotenuse 


divides it into two ............... triangles. 
(a) congruent (b) acute-angled 
(c) similar (d) obtuse-angled 


E] if A ABC ~ A DEF , m (Z B) = 70° » m (Z F) = 50° »then m (Z A) = ess 
(a) 509 (b) 609 (c) 809 (d) 1009 
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In the opposite figure : 


A ADE ~ A ABC 

» then the ratio of minimizing is ............... 
02:1 (b) 1:1 

(0) 1:2 (4) 1:3 


If A ABC ~ A DEF , AB = 4 DE 
» then the perimeter of A ABC = eere the perimeter of A DEF 
(а) 2 (b)4 (o 4 (a) 4 


The ratio of minimizing of two similar polygons € === 
(a) 10-1| (b) [0 51] (c) [1 » e»[ (d) 11 ,=[ 


ABC is a triangle in which : (АВ) + (BC)? = (AC) » then Д B іѕ............. 
(a) acute. (b) obtuse. (c) right. (d) reflex. 


The projection of a point on a straight line is ............... 


(a) a point. (b)aline segment. (с) агау. (d) a straight line. 
The length of the projection of a line segment on a given straight ol саана the length 
of this line segment. 
(а) > (b) < (с) = (d) = 
If AB // XY » then the length of the projection of ABORXY aues the length of AB 
(а) > (b) < (с) = (9) 2 
АВО Ср = {Х} » АВ = бст. › then the length of the projection of AB on CD 
is not equal to ............... cm. 
(a) 6 (b) 3 (c) 2 (d) 5 


If the projection of a line segment on a straight line is a point 
s then the line segment ............... the straight line. 
(a) // (b) 4 (с) = (9) > 


If AB L BC › then the projection of AC on BC is ............... 
(a) AB (b) BC (c) AC (d) {A} 


A ABC is right-angled at B, BD L AC ; then the projection of BD on AC is «eic 
(a) {A} (b) {B} (c) {C} (d) {D} 


mo 


Important Questions 2 


If ABCD is a square then the projection of AD on BC is .............. 


(a) AB (b) BC (c) CD (d) DA 

In the opposite figure : D A 
ABCD is a rectangle 
» then the projection of AC on CD 
г -—— С B 
(a) DC (b) AD (c) BC (d) AC 

The projection of the point (5 » 3) on the y-axis is ............... 
(a) (5 »0) (b) (0 »5) (c) (0 $3) (d) (3 50) 


The area of the square on a side of the right angle in the right-angled triangle is equal to 
the area of the ............... whose dimensions are the length of the projection of this side on 
the hypotenuse and the length of the hypotenuse. 


(a) square (b) rectangle (c) rhombus (d) parallelogram 
In the opposite figure : X 

YL SO IE m essersi 

(a) (XL)? (b) (XY)? 

(c) (XZ)? (d) (YZ)? == Y 


ABC is a triangle in which m (Z A) = 90° 5 AD L BC , then (AB)? -------- 
(a) AB x DC (b) CD x BD (c) BD x BC (d) CD x CB 


In A ABC 5 if (AB > (BC? + (АС)2 , then Z C is ........... 
(a) acute. (b) right. (c) obtuse. (d) straight. 


In A ABC » if (AC)? < (AB) + (BC)? s then Z B іѕ............. 
(a) acute. (b) right. (c) obtuse. (d) straight. 


In A ABC , if (AC)? + (BC)? = (AB)? — 5 s then Z Сіѕ............... 
(a) acute. (b) right. (c) obtuse. (d) straight. 


In A ABC 5 if (AC)? + (BC)? = (AB) + 5 , then Z Сіѕ.............. 
(a) acute. (b) obtuse. (c) right. (d) straight. 


If ABC is a triangle in which : (AC)? – (CB)? = (AB)? , then Z Bis............... 
(a) acute. (b) straight. (c) obtuse. (d) right. 


Geometry 


In A ABC , if Z A complements Z C 
» then (AC)? .............. (AB)? + (BC? 
(a)> (b) < (с) = (9) > 


The triangle whose side lengths are 8 ст. »5 ст. » 7 cm. 15.............-. 


(a) acute-angled (b) right-angled (c) obtuse-angled (d) equilateral. 
EZ] In AABC sif AB=6cm. » BC=8cm. » AC=10cm. »then m(Z ............. ) = 90° 
(а) A (b) B (c) C (d) D 


If A ABC is an obtuse-angled triangle at A in which AB = 7 cm. » AC = 8 cm. 


» then BC may be equal to == cm. 
(a) 5 (b) 7 (c) 8 (d) 13 
Complete questions 
The two triangles are similar if the corresponding .............. are proportional. 


If the ratio of enlargement between two similar triangles equals one » then the two 
triangles are ............... 


Two similar triangles » the side lengths of one of them are 3 cm. »5 cm. » 7 cm. and the 
perimeter of the other is 75 cm. » then the side lengths of the other triangle 


EJ ABC is a triangle in which m (4 A) = 50° » m (4 B) = 60° » then the longest side is .............. 


If A ABC ~ A DEF » AB = 2 DE s then the perimeter of A DEF = ceee the perimeter 
of A ABC 


О If A ABC ~ A DEF , m(Z В) +m (4 С) = 80° , then m (4 D) = сн 9 


In the opposite figure : Y K X 


XYZL is a square of side length 10 cm. EN 


; KY 22cm. 
»>KM1 XZ 


ree 2 
» then the area of A ХМК = ст“ 2 === 3 


Él in A ABC 5 if (AC)? + (AB)? – (ВС) = zero » then m (4 .............. ) = 90* 


СЯ 


Important Questions 2 


If the point А € the straight line L , then the projection of A on the straight line L 


The length of the projection of a line segment on a straight line parallel to it ............... the 
length of the main line segment. 


E The length of the projection of a line segment on a straight line perpendicular to it 


The projection of the point (0 » 3) on the X-axis is the point ............... 


In the opposite figure : 


Mos A 

AD L BC 

(4) The projection of AC on BC is ............... 

(2) The projection of AD on BC is ............... E D B 


The product of the side lengths of the right angle in the right-angled triangle = --------------- 
x the length of the perpendicular drawn from the vertex of the right angle on it. 


In the opposite figure : 


ABC is a right-angled triangle at B » BD L AC ? 
(1| The projection of AB on AC fe scence 
(2) (AB)? = AD x -- é b л 
(3) (BD? = AD х -.............. 
(4) (BC = CD x ............... 
AAB А «e saaana 
In A ABC , if (AB)? – (ВС)2 = (AC)? and m (4 B) = 40° 5 then m (Z A) = -------...... , 


208!! si - ( * » )* »then the type of 2 С is ............... 
g) ı A ABC ; if (AB — BC) (AB + BC) (AC)? hen th 1201 
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Essay questions 


In the opposite figure : 


cm A 
The figure ABCD ~ the figure XYZL L Q 
ээр D X 
Calculate: 1 m (4 BCD) А 
B 


(2 | The length of XL 7 2Аст.Ү С 8cm. 


In the opposite figure : 
Are A ABC ; A XYZ similar ? 


With the reason. 


In the opposite figure : 
A LMN is right-angled at M » m (Z № = 30° 
4 Prove that : A АВС ~ A LMN B | 4 
2 Find: m(Z A) M 


In the opposite figure : А 
XZ 1 АС X 
» XY // AB 
Prove that : 
A ABC ~ A XYZ C 2 BY 


In the opposite figure : 
DE // YZ » DX 23cm. » XY =8 cm. 
:XZ = 6сп. 
.1 Prove that : A DEX ~ A ZYX 

2 Find : the length of XE 


Ø In the opposite figure : 
DE // BC AD 22 cm. , DB = 4 cm. 
АЕ = 3 ст. » BC = 9 ст. 
1 Prove that : A ADE ~ A АВС 
2 Find: the length of each of DE and EC 


mm 


Important Questions 2 


In the opposite figure : 
ABC is a right-angled triangle at B » AB = 8 cm. 
» BC = бст. ; D is the midpoint of AB » DE L AC 
[1| Prove that : A АВС ~ A AED 
[2 Find : The length of each of AC , DE 


П In the opposite figure : — 
AB = 12 ст. ; BC = 18cm. AD = 4.5 cm. 
"АС 9 cm. » DC 26cm. Е 
Prove that: 1 A ABC ~ А ОСА c mS B 
|? AD // BC 


In the opposite figure : 
m (Z AED) = m (4 B) 
:ADz3cm. 
» DB = 5 cm. sAE=4cm. 
Prove that : A AED ~ A ABC ; then find the length of EC 


In the opposite figure : 
ABCD is a quadrilateral in which : 
m(Z В) = 90° . AB = 3 ст. » ВС = 4 cm. 
AD = 13 ст. » СЮ = 12 ст. 
Prove that : т (Z ACD) = 90° 


In the opposite figure : 
ABC is a triangle » AD L BC 
:BDz2cm.»CDz28cm.:AD-4cm. 
Prove that : m (Z BAC) = 90° 


о 
> 


In the opposite figure : 
AD // BC «АВ = 13cm. , BC = 5 ст. 
:CDz 15 ст. »m(Z ACB) = т (4 DAC) = 90° EN e 
Find : 1 The length of the projection of AB on AC 
2) The length of the projection of CD on AD C scm. B 
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In the opposite figure : 
ABC is a triangle in which AB = AC = 5 cm. 
‚ВС 2 6 cm. » AD L BC 
Find : (1) The length of the projection of AB on BC 
[2] The area of A ABC 


In the оройо ангал 
т (4 В) = т (4 С) = 90° 
»АВ = 15 ст. AD = 10 ст. 
DC 29cm. 
Find : The length of the projection of AD on BC 


In the opposite figure : 
m (Z С) = 90? ə BC =7 ст. » CD = 24 cm. 
»AB = 15 cm. sAD= 20 cm. » АЕ L BD 
[1] Prove that : m (Z BAD) = 90° 
(2) Find : The length of each of BE and AE 


In the opposite figure : 
ABC is a triangle in which m (Z A) = 90° 
» AD L BC ; BD 29cm. ; AD = 12cm. 
Find : 1) The length of DC (2| The length of AC 


In the opposite figure : 
ABC is a right-angled triangle at A 
»AD BC BD = 16cm. , DC 2 9 cm. 
Find : The length of each of AB » AC » AD 


In the opposite figure : 
ABC is a right-angled triangle at B 
» BD L AC , AB = 16 cm. »AC = 20 cm. 
Find : 1) The length of BC 
(8! The length of the projection of AB on АС 
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Important Questions 2 


In the opposite figure : 
m (4 YXZ) = 90° , XE L YZ 
» XY zZ9cm. » XZz 12 ст. 
Find : The length of each of YZ » XE , EZ 


In the opposite figure : 
m (4 ABC) = 90° , BX L AC 
АХ = 2 ст. ВХ = 4 ст. 
Find : The length of XC c 


Determine the type of the triangle ABC according to its angles if AB — 12 cm. 
: ВС = 14cm. AC = 15 ст. 


Determine the type of A ABC according to its angles if AB = 12 cm. » BC = 5 cm. 
» АС = 13 cm. :then find its area. 


Identify the type of Z B in A ABC »if AB-7cm. » BC=12cm. » AC=8cm. 
Determine the type of the triangle according to its angles. 


Determine the type of the greatest angle in A ABC where AB 27cm. » ВС = 8 ст. 
» AC = 10 ст. 


ABCD is a parallelogram in which: BC = бст. » DC=4cm. » AC=8cm. 
Determine the type of the triangle ABC according to its angles. 
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Final Revision 


Geometry 


) Remember the relation between the areas of two parallelograms 


Surfaces of two 
parallelograms with 
common base and between 


two parallel straight lines » 
one is carrying this base » 
are equal in area. 


The parallelograms with bases 
equal in length and lying on 

a straight line » while the 
opposite sides to these bases 
are on another straight line» 
are equal in area. 


The parallelogram and the 
rectangle with common 
base and between two 
parallel straight lines are 


equal in area. 


Lı 
12 


C Common base B 
E 


Common base 


If AF // BC BC isa 
common base ; then : 


The area of L7 ABCD 
= the area of L7 EBCF 


If AF // BZ . BC = YZ 
> then : 

The area of 7 ABCD 
= the area of L7 XYZF 


If AF // ВС, BC isa 
common base : then : 
The area of 7 ABCD 


= the area of rectangle 
EBCF 


"s 


Geometry 


Second ) Remember the relation between the areas of two triangles 


Two triangles which have 
the same base and the 
vertices opposite to this base 
on a straight line parallel to 
the base have the same area. 


Notice that 


If AD // ВС, BC 
is a common base 

s then : 

The area of A ABC 
= the area of A DBC 


If two triangles are equal in area and drawn on the same base and on one side of it » 


then their vertices lie on a straight line parallel to this base. 


Triangles of bases equal in 
length and lying between 
two parallel straight lines 
are equal in area. 


The median of a triangle 
divides its surface into two 
triangular surfaces equal in 
area. 


Triangles with congruent 
bases on one straight line 
and have a common vertex 
are equal in areas. 


If L, // L, BC Z EF = XM 
s then : 

The area of A ABC 

= the area of A DEF 

= the area of A YXM 


If AD is a median in 
A ABC ; then: 

The area of A ABD 
= the area of A ACD 


Е i the area of A ABC 


If AA ABN , DCN are 
common in the vertex N 


» AB and CD are on the 
same straight line » AB = CD 
> then : 


The area of A ABN 
= the area of A CDN 


Final Revision 2 


Remember the relation between the area of the triangle and the area of the parallelogram 


D A 
Area of a triangle is IfEC AD , AD // BC , 
equal to half of area of a —. 
parallelogram if they have a C Common base В BC is a common base » 
common base lying on one ? ^ then : The area of A BEC 
of two parallel straight lines = + the area of 7 ABCD 
including them. 

Common base 


The sum of lengths of the base length x its corresponding 
of its three sides height = 4 (xh 


The sum of lengths of 
The base length x its corresponding 


two adjacent sides x 2 
height =l, xh, =, xh, 


=2((,+4) 


2 (Length + Width) Length x Width 
=2 1! +w) 


Square of side length = ЇЕ 


Side length x 4 = 4 | |or 4 of the square T = diagonal length 


Side length x height = lxh 
Side length x 4 = 4 l or i the product of the lengths of the 


: нэ. 
two diagonals = > гу хг, 


l 4 the sum of lengths of the two parallel 
| E The sum of lengths pe " vh 
apezium => 
P of its sides 2 (+6) В 
: or the length of the middle base x height 
: = l xh 


Notice that 


In the isosceles trapezium : (1) The two base angles of it are equal in measure. 


e The two diagonals of it are equal in length. 
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Geometry 


Fifth Remember the similarity 


It is said that the two polygons 


€ Their corresponding 


Similarity of two polygons > are similar if the following two angles are equal 
conditions are verified together. in measure. 
2 It is said that the two triangles are © Their corresponding 
Similarity of two triangles similar if one of the following side lengths are 
n i | two conditions is verified. 


proportional. 


e In the two similar polygons P, and P, » the constant ratio among the lengths of the 
corresponding sides of P, and P, is called the ratio of enlargement or the drawing scale. 
If the constant ratio is : 


* Greater than 1 » then the polygon P, is an enlargement to the polygon Р, 
* Less than 1 » then the polygon P, is a minimizing of the polygon Р, 
© Equal to | »then the polygon P, is congruent to the polygon Р, 
9 If two polygons P, and Р, are similar » then we deduce that : 
* Their corresponding angles are equal in measure. 
* Their corresponding side lengths are proportional. 
i.e. If A ABC ~ A DEF :then: 
(1) m(ZA) 2m(Z D) m(Z В) = m(Z E) m(Z C) = m(Z Р) 


e The order of corresponding vertices should be kept in givin names of similar polygons. 
[4] The congruent polygons are similar but it is not necessary that the similar polygons 

are congruent. 
e If each of two polygons is similar to a third polygon : then they are similar. 


ӨО Any two regular polygons of the same number of sides are similar. 
For example : * Any two equilateral triangles are similar. 
* Any two squares are similar » and so on. 


eR The two right-angled triangles are similar if the measure of an acute angle in one of 
them is equal to the measure of an acute angle in the other. 


9 The two isosceles triangles are similar if the measure of an angle in one of them 
equals the measure of the corresponding angle in the other. 


о The ratio between the perimeters of two similar polygons = the ratio between the 
lengths of two corresponding sides. Ш 
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Final Revision 2 


Remember the converse of Pythagoras' theorem 


In a triangle » if the sum of the areas of two squares on two sides is equal to the area of the 
square on the third side » then the angle opposite to this side is a right angle. 


We can state this theorem as follows : 


In a triangle » if the square of the length of a side is equal to the sum of the squares of the 
lengths of the other two sides: then the angle opposite to this side is a right angle. 


In A ABC: 
If (AB)? + (AC) = (BC) 
> then : т (4 A) = 90° 


B A 
Seventh ) Remember the projections 


@ The projection of a point on a straight line : 


* The projection of a point on a straight line is the point of intersection of the 
perpendicular segment from this point and the straight line. 


* If the point lies on the straight line, its projection on it is the same point. 
In the opposite figure : f 
The projection of the point A on the straight line L is the point A L s 7 
» the projection of the point B on the straight line L is the point B 


a The projection of a line segment on a straight line : 


* The projection of a line segment on a given straight line is the line segment whose two endpoints 
are the projections of the two endpoints of the main line segment on this straight line. 


B B A А 
po й явж B | А 
! i H ' i B 
! ! 1 ! ' C ~ L 
$ H П ! ! Н А IB 
> ` L гч х L ` b ! a: ОНННННИРРА, 
B A B A B A B C Р 


The projection | The projection | The projection The projection The projection 
of ABonthe |ofABonthe |of ABonthe |of ABonthe  |of AB on the 
straight line L | straight line L straight line L straight line L_ straight line L 
ХН is AB is AB is AB is the point C 


E Notice that 


@ The length of the projection of a line segment on a given straight line (S) the length of 
the line segment. 


Ө The projection of a perpendicular line segment to a given straight line is a point » and 
in this case the length of the projection = zero 


Geometry 


&e The projection of a ray on a straight line : 


* The projection of a ray on a straight line not perpendicular to it is a ray C this straight line. 


* The projection of a ray on a straight line perpendicular to it is a point belonging to the 
straight line. 


[4] The projection of a straight line on another straight line : 


* The projection of a straight line on a straight line not perpendicular to it is a straight line. 
* The projection of a straight line on a straight line perpendicular to it is the point of 


intersection of the two straight lines. 


) Remember Euclidean theorem 


In the right-angled triangle ; the area of the square on a side of the right angle is equal to 
the area of the rectangle whose dimensions are the length of the projection of this side on 


the hypotenuse and the length of the hypotenuse. 


In the opposite figure : " 
If A ABC is right-angled at A » AD L BC й | А 
then : (AB)? = BD х BC , (AC? = CD х CB 


ONS aB 


Ы e 


B 
2 2 2 
(ВС) = (АВ) + (AC) (СА)? = CD х CB 
(AB)? = (ВС)? - (АС)? 
(AC) = (ВС)? – (AB)? 


C3 — DB 


(DA? = DB x DC 


Final Revision 9 


Remember classifying triangles according to their angles 


• In any triangle ABC ; if AC is the longest side » and : 

[1] (АС) = (AB) + (BC)? » then A ABC is a right-angled at B 
[27] (AC)? > (AB)? c (BC »then A ABC is an obtuse-angled at B 
[3] (АС)? < (AB)? + (BC)? «Шеп A ABC is an acute-angled. 


Generally , to determine the type of the triangle according to its angles » we follow the 
following : 


First : We find the square of the length of each side of its sides. 
Second : We compare between the square of the length of the longest side of the triangle 


and the sum of squares of the lengths of the other two sides. 


Third : We determine the type of the triangle according to the previous. 


* To determine the type of an angle in a triangle » we do the same previous steps with 
noticing that the comparison between the square length of the side opposite to it and the 
sum of squares of the other two sides. 


* The greatest angle in measure in the triangle is opposite to the longest side. 
* In any triangle » there are two acute angles at least. 
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examinations on 
Geometry 
scan the code 


E d 


Model Examinations (, 
of the School Book on 4 


Answer the following questions : 


Geometry 


Complete the following : А 
1 In the opposite figure : 
2) In A ABC 5 if (AC)? + (BC)! = (AB). s then m (Z ------ )=90° 5 Л. 
3 If the point A C the line L » then the projection of the point A on the line L is --- 
4 | The area of the circle of diameter length 14 cm. is ++- cm? (л. = =) 


5 А trapezium whose bases lengths are 8 cm. » 10 cm. and its height is 5 cm. then its 
area equals ·-.------..-.. cm. 


И Choose the correct answer : 
(1) In A ABC > if (AB)? > (BC)* + (AC)? ; then Z C is v 


(a) acute. (b) right. (c) obtuse. (d) straight. 
2 | A rhombus whose diagonals lengths are 6 cm. » 10 cm. has area --- cm? 
(a) 60 (b) 30 (c) 15 (d) 10 


3 The ratio between the lengths of two corresponding sides of two similar polygons is 
3:5 sthen the ratio between their perimeters is --- 


(a)2:5 (b) 5:3 (03:5 (d) 1:2 
4 If the area of a trapezium is 100 cm? and its height is 5 cm. » then the length of its 
middle base equals -+++ cm. 
(a) 20 (b) 30 (c) 40 (d) 50 
5 ABCD is a parallellogram in which m (Z A) = 70? , then m (Z B) = e- 2 
(a) 70 (b) 110 (c) 180 (d) 360 
“8 The measure of each angle of the regular pentagon is -------5- 3 


(a) 90 (b) 108 (c) 120 (d) 540 


[a] The side lengths of one of two similar triangles are 3 cm. »4 cm. »5 cm. and the 
perimeter of the other triangle is 36 cm. Find the side lengths of the other triangle. 


[b] In the opposite figure : D Y ^" 
ABCD is a parallelogram » X ЄАВ oT] 
:Y € AD such that : The area of A CBX - the area of A CYD 222548 X 
Prove that : XY // BD C B 


Geometry 


EJ [a] In the opposite figure : ^ 
ABC is a triangle in which : BD = 2 cm. 


CD 28cm. AD 24cm. » AD | BC C 8cm. D2cm.B 
Prove that : m (Z BAC) = 90° 


[b] ABCD is a parallelogram in which : AB = 18 cm. and BC = 12 cm. 
We draw DE | BC . DO | AB » DE- 15 ст. 
Calculate the area of the parallelogram ABCD and find the length of DO 


[a] ABC is a triangle in which m (Z A) = 50° ,m (4 B) = 60? 5 
Arrange the lengths of the sides of the triangle in a descending order. 


[b] In the opposite figure : А р 


ABCD is a quadrilateral in which 
AD // BC ; АСП BD = {Е} 
Prove that : The area of A ABE - the area of A DCE 


Answer the following questions : 


w 
eo 


Complete the following : 

[1] The two polygons are similar if their corresponding sides are гээ and their 
corresponding angles are -+ 

(2) The area of a rhombus is 24 cm ; the length of one of its diagonals is 8 cm. » then the 
length of the other diagonal is -= 

(3] In A ABC , if (AB)? = (АС)? — (ВС)? » then A ABC is right-angled at === 

4 A triangle whose side lengths are 6 cm. » 8 cm. and 11 cm. » then its type according to 
its angles is -------- 

"5 The area of a triangle is equal to half of the area of a parallelogram if they have 
а common ---- 


Choose the correct answer : 
|^ A trapezium whose bases lengths are 6 cm. » 8 cm. » then the length of its middle base 


equals -.-..--......... cm. 
(a) 48 (b) 24 (c) 14 (d) 7 

га If two polygons are similar and the ratio between the lengths of two corresponding 
sides is 1 : 3 and the perimeter of the smaller polygon is 15 cm. » then the perimeter of 
the greater polygon is ------- cm. 
(a) 30 (b) 45 (c) 60 (d) 75 
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If the area of the triangle is 24 cm.” and its height is 8 cm. » then the length of the 


corresponding base is --..--...-..... cm. 
(a) 16 (b) 6 (c) 3 (d) 12 
Га) ABC is a right-angled triangle at B » BD L AC , then the projection of BD on AC 
is the point .-.-........... 
(a) A (b) B (c) C (d) D 
A square of perimeter 20 cm. » then its area equals -~+ cm? 
(a) 20 (b) 25 (c) 50 (d)100 4 
The number of the triangles 
in the opposite figure equals --------------- 
(a) 3 (b) 4 
(c) 5 (d) 6 


In the opposite figure : 
AO | CB , BE L AC 
»АС = 10 cm. » BC = 7 cm. and AO = 5 ст. 
Find : (1| The length of BE 
(2| The area of A ABC 


[a] ABCD is a parallelogram in which : AB = 8 cm. » AC = 20 cm. and BD = 12 cm. 

Prove that : m (Z ABD) = 90° ; then find the area of this parallelogram. 
[b] In the opposite figure : A 

ABC is a triangle in which D is the 
midpoint of AB ; E is the midpoint of AC D E 
Prove that : 
(1| The area of the triangle DBC = the area of the triangle EBC B © 
(2) DE // BC 


[a] In the opposite figure : 
A DBA is similar to A ABC » m (Z BAC) = 90° 
Prove that : AD | BC and if AB = 8 cm. , AC = 6 cm. 
» find : the length of BD 
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Geometry 


[b] In the opposite figure : 
ABC is a triangle » AD 1 BC 
If AD = 24 cm. » АВ = 26 cm. 
and AC = 30 cm. 
s find : BC ; then calculate the area of A ABC 


| Model for the merge students 


Answer the following questions : 


Choose the correct answer from those given : 


(л | The area of the parallelogram whose length of its base is 6 cm. and its corresponding 


height of this base is 4 cm. equals «ээн cm? 

(a) 12 (b) 20 (c) 24 (d) 48 
[2| The triangle whose lengths of its sides are 6 cm. » 8 cm. » 10 ст. is eee 

(a) an acute-angled triangle. (b) a right-angled triangle. 

(c) an obtuse-angled triangle. (d) otherwise. 


із The rhombus whose lengths of its diagonals are 6 cm. and 10 cm. 
2 


» then its area = --.--.-.-...... cm? 
(a) 60 (b) 30 (c) 15 (d) 10 
га | The trapezium of length of its middle base 8 cm. and surface area 56 cm? , 
then its height = ee- cm. 
(a) 32 (b) 24 (c) 448 (d) 7 
(5| АН eene are similar. 
(a) squares (b) triangles (c) rectangles (d) parallelograms 


Complete each of the following : 
(1| The projection of a point on a straight line is =+- 


(2) If the triangle ABC is obtuse-angled at B » then (AC)? -+ (AB)? + (BC? 


(3 | The square whose length of its diagonal is 8 cm. » then its area = ees- cm? 


(4) The two triangles have same base and the vertices opposite to this base are on 


a straight line parallel to the base ·-------------: 


(5) The area of triangle = E X eee x corresponding height. 
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Join from the column (A) to the suitable one from the column (B) : 


11 In the opposite figure : 
AC = cm. 


гг In the opposite figure : 
Area of A AED = area of A 


‘3 In the opposite figure : * Congruent 
Area of A ABD = area of A 


(4 If the ratio of enlargement between two similar triangles = 1 
» then the two triangles are 


(5 In the opposite figure : 
The length of the projection 
of AB on BC ECT E ЭЭР cm. 


In the opposite figure : 
Area of the figure ABYX = Area of the figure DCYX 
Complete the proof to prove that : AD // BC 


Proof : -+ XY isa median in A XBC 


Geometry 


> Area of A «өөө = area А «HR 
' area of the figure ABYX = area of the figure DCYX 
By subtracting (1) from (2) : 


^. Area of A «eee = area of A 
By adding area of A ADX to both sides 


DD 


^. Area of A «e = area of A 


х AD // BC 


In the opposite figure : 
A ABC ~ A AED 
m (Z AED) = 44? , Ар = 3 ст. , ЕА = 4 cm. 
» DB = 5 ст. » ВС = 8 ст. 
Complete to find the length of each of : ED and EC 


Solution : 


A ABC ~ A AED 
АВ өөө _CA 
шимт =- DA 
8 нн _ CA 
-——— ED 3 
OEBEDz-eeee€e cm. s ACs-----.-. cm. s ЕС = aS RA 
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(Q.E.D.) 


(The req.) 


Some Schools 
on Geometry 


Examinations 


El-Nozha Educational Zone 
Futures Language Schools 


Answer the following questions : 


EJ Choose the correct answer : 
1 The length of the base of the triangle whose area is 60 cm? and its height is 10 cm. 


(a) 6 cm. (b) 12 cm. (c) 15 cm. (d) 50 cm. 
гг ABC is a triangle in which : (AB) — (BC? < (AC. 4 then Z Сів... 
(a) acute. (b) right. (c) obtuse. (d) straight. 
з The length of the diagonal of the square whose area is 50 em? is ~... ст. 
(a) 512 (b) 15 (c) 12.5 (d) 10 
га. The length of the projection of a given line segment -+ the length of the original 
line segment. 
(а)» (6) = (с) < (4) 5 
(5 The area of the triangle is === the area of the parallelogram which have a common 


base and included between two parallel straight lines. 
(a) 1 (b) 2 (c) i (d) 3 
6 The projection of the point (3 » 5) on y-axis is =-=- 
(a) (3 »0) (b) (0 »0) (c) (0 »5) (d) (5 »3) 


Complete each of the following : 
“л The median of the triangle divides it into ~+- 
2 The diagonals of the isosceles trapezium are -+-+ 
3 The area of the rhombus whose diagonal lengths аге 8 cm. and 10 cm. is =- ст“ 
411 two triangles are similar to a third one » then the two triangles аге =- 
5 Two parallelograms with a common base and between two parallel straight lines one of 
them carries the base аге гээ 
|6 If the ratio of enlargement of two similar polygons is equal to 1 » then the two 


polygons are + 


Geometry 


[a] In the opposite figure : E 
ABCD is a quadrilateral where 
AB // CD and EB - BC B 
Prove that : 


The area of Л EBM - The area of A ADM В 


е! 


[b] The area of a trapezium is 180 cm? » its height is 12 cm. If the ratio between the 
lengths of the parallel bases is 3 : 2 » find the lengths of its parallel bases. 


[a] In the opposite figure : A 
ABCD and ADFE 
are two parallelograms 
AE DC = {x} 
Prove that : The area of A ABX - the area of A DFX X 
[b] In the opposite figure : e 
ABC is a right-angled triangle at B » BD L AC D 


6cm. 


"АВ = 8 cm. and BC = 6 cm. 
Find : [1] The length of each of АС and BD 


w 
2 
5 
3 
» 


га! The length of the projection of BC on АС 
(3) The length of the projection of ВА on AC 


[a] In the opposite figure : 
ABC is a triangle » where m (Z В) = m (4 AYX) 
1] Prove that : A АВС ~ A AYX 
(8 If AX = 2 cm. » XB 23 cm. and 


AY = 2.5 cm. » then find : the length of CY 


[b] Determine the type of A ABC according to its angles where : 


AB = 17 cm. » BC = 9 ст. and AC = 10 cm. 
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(3: Cairo Governorate 


Answer the following questions : 


1] Choose the correct answer : 


(4) In A ABC 5 if (AC? = (BC)? - (АВ)? » then 2. А18--- 


(a) acute. (b) right. (c) obtuse. (d) straight. 
[2 | A square whose diagonal length is 10 cm. » its area = гс cm? 
(a) 100 (b) 40 (c) 50 (d) 20 
(3] A rhombus is of area 60 cm? and the length of one of its diagonals equals 10 cm. 
» then the length of the other diagonal equals -+ cm. 
(a) 4 (b) 8 (c) 10 (d) 12 
(4| The median of the triangle divides its surface into two triangles =-=- 
(a) congruent. (b) equal in area. (c) isosceles. (d) right-angled 
(5 | If the base length of a triangle is 8 ст. and its corresponding height is 3 cm. » then its 
area equals -+++ cm? 
(a) 6 (b) 12 (c) 24 (d) 38 


If two polygons are similar and the ratio between the lengths of two corresponding 


sides is 2 : 3 » then the ratio between their perimeters is -- 


(a) 2:3 (03:2 (c) 4:9 (d)9:4 


Complete each of the following : 
(3]1f AB L BC , then the projection of AC on BC is --- 
(2)In A XYZ » if (XZ) + (YZ)* > (ХҮ)? » then Z Z is eee 


(3) A trapezium whose bases are of lengths 6 cm. and 10 cm. and its height is 12 cm. » 


then its area equals = ст“ 
(4| The base angles of the isosceles trapezium аге -++ 


[5] If two adjacent sides of a parallelogram are of lengths 8 cm. and 10 cm. and its smaller 


height is 4 cm. » then its greater height 15 ===- cm. 


The area of the rhombus whose perimeter is 52 cm. and the length of one of its 


diagonals is 10 cm. equals --- cm? 
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Geometry 


[a] In the opposite figure : 
DEO is a right-angled triangle at E 
;EN | DO ,рм = 16cm. 
and ON z 9 cm. 
Find : the lengths of EN , DE and EO 


[b] In the opposite figure : 
AD // BC ,ВХ s CY 
and AC N BD = {м} — 
Prove that : the area of ABXM = the area of DCYM 


[a] In the opposite figure : 
m (4 В) = 90° , АВ =7 ст. »BC=24cm. 
» CD = 20 ст. апа DA = 15 ст. 
Prove that : т (4 D) = 90° 


шо; > 


[b] In the opposite figure : с B 
BE N DC = {A} and 
m (4 B) = m (4 E) = 90° 
Prove that : 
A ABC ~ A AED 


[a] ABC is a triangle whose side lengths are 5 cm. » 7 cm. and 9 cm. Determine the type 
of the triangle ABC according to its angles. 


[b] In the opposite figure : D A 
ABCD is a quadrilateral 
» its diagonals intersect at M 
and the area of A ABM = the area of A ОСМ 
Prove that : 
AD // BC 


е! 
w 
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Choose the correct answer : 
[1] If two polygons are similar » then the corresponding -+ are equal in measure. 
(a) sides (b) angles (c) rays (d) vertices 


га The sum of measures of the interior angles of a triangle equals “эээ 


(a) 360* (b) 180* (c) 909 (d) supplementary 
(3) In A ABC 5 if (AB)? + (BC) = (AC)? , then the type of the triangle according to its 
angles 1G хэхххөөэчиөнөд 


(a) right-angled. (Ы) acute-angled. (с) obtuse-angled. (d) straight angle. 
(4| The rhombus whose diagonal lengths are 6 cm. » 10 cm. has the area -- 
(a) 60 cm? (b) 30 cm? (c) 15 cm? (d) 10 cm? 
The area of the square — i of the product of the lengths of its ===- 
(a) sides. (b) diagonals. (c) heights. (d) medians. 
(6) The parallelogram and -:------------ with common base and between two parallel straight 


lines are equal in area. 


(a) polygon (b) triangle (c) rectangle (d) trapezium 
Complete : 1 B 
(1 In the opposite figure : 
ABC is a right-angled triangle at B 
; BD L AC , then (BD)? = AD x --.--.......... A D С 
The area of triangle is equal to half of the area of a parallelogram if they have a 
common +++: and lie between two parallel lines. 
If AB L CD and B € CD , then the length of the projection of AB on CD 
equals -- 


(4) The area of the trapezium » its height is 5 cm. and the lengths of its two parallel bases 
are 24 cm. and 12 cm. equals -= ст“ 


(5 1А square of side length 20 cm. » then its area equals «ээ, ст“ 


(6) If A ABC ~ A XYZ > then т (4 B) = ·-------------: 
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Geometry 


[a] In the opposite figure : A 
ABC is right-angled triangle at A 
»>DECB , AD LCB 
»CD = 16 cm. » DB = 9 cm. C lom. Р 9cm. B 


Find : The length of each of AC , AD 


[b] In the opposite figure : 
т (4 ADE) =m (4 B) »AD-7cm. 
» AE = 6 cm. and EB = 8 ст. 
(л Prove that : A ADE ~ A ABC 
(2! Find : the length of AC 


EJ [a] In the opposite figure : A 
AD is a median of A ABC , E E AD 
Prove that : 
The area of A ACE = the area of A ABE e Ч B 
[b] In the opposite figure : 
m (Z B) = 90° ,D is the midpoint of AC 
з АВ = бст. » BC = 8 cm. 
» DE = 12cm. AE = 13cm. 
(л! Find : the length of AC 
2 | Prove that : m (Z ADE) = 90° 


[a] Find the height of a trapezium with area 450 cm? ; its two parallel base їнийн 
are 24 cm. and 12 cm. 
[b] In the opposite figure : 
ABCD is a rectangle and AEFD 
is a parallelogram where AE // DF 
Prove that : 
The area of the figure ABCM = the area of the figure DMEF F B C B 
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И 6' of October Directorate of Education 


—— ити 


Giza Governorate 


Answer the following questions : 


Choose the correct answer : 


“1 | The diagonal lengths of a rhombus are 8 cm. » 10 cm. » then its area is 7 cm? 
(a) 80 (b) 40 (c) 20 (d) 50 
(2) The projection of a line segment on a straight line perpendicular to it is a 5 
(a) ray. (b) point. (c) straight line. (d) line segment. 
(3) ABC is a triangle in which (AB)? = (АС)? + (CB) s then Z B is s- 
(a) right. (b) obtuse. (c) acute. (d) straight. 
(4 If A ABC ~ A XYZ > then m (4 C) = т (2 - ) 
(a) X (b) Y (c) Z (d) B 
The angle whose measure is 170? is «+--+ 
(a) acute. (b) obtuse. (c) right. (d) straight. 
(8. The lengths of the bases of a trapezium is 6 cm. and 10 cm. » then the length 
of its middle base is =+- cm. 
(a) 16 (b) 15 (c) 9 (d) 8 


Complete the following statements : 
[1] If two polygons are similar » then the lengths of their corresponding sides аге гөө 


(2) If two straight lines are intersecting » then each two vertically opposite angles are гс 


(3) A square whose area is 50 cm? » then its diagonal length is -+ cm. 
га! If A ABC is a right-angled triangle at B » AB = 3 ст. » BC = 4 cm. 
kd then AC =... ст. 


(5| The number of axes of symmetry of an equilateral triangle is =- 
(8 If the point A C XY ,then the projection of A on b poora 


[a] In the opposite figure : 
ABCD is a parallelogram ; AB = 12 cm. 
»ВС = 18 ст. » DX = 10 ст. 
Find : (1) The area of the parallelogram ABCD AN нв. 
(2) The length of DY 
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[b] Determine the type of the triangle ABC according to its angles if : 
АВ =5 ст. » BC=10cm. » AC=7cm. 


П [a] In the opposite figure : P А 
AC // DE ; AD // EB ; C is ће midpoint of BE 
Prove that : 
The area of the shape ABCD = the area of A ABE Е С B 


[b] A trapezium its area is 48 cm? and its height is 6 cm. Find the length of its middle base 
» and if the length of one of its two bases is 7 cm. » find the length of the other base. 


[a] In the opposite figure : 
XY // BC , XC BY = {А} 
: XY = 5 ст. BC = 10 ст. » AX 23cm. AB = 8 cm. 


1 .Ргоуе that : A АВС ~ A AYX 
[2] Find : the lengths of AC and AY С 10cm. B 


[b] In the opposite figure : 
A ABC is a right-angled triangle at A » AD L BC А 
» Вр = 16cm. » DC = 9 ст. 


Find : 1 The lengths of AB , AD and AC 
C 9cm. D 16cm. B 


12 | The area of A ABC 
| : rm . El-Gomrok Educational Zone 
5 Alexandria Governorate ЖА. MES rid 


Answer the following questions : 


Choose the correct answer : 


{1| The triangle whose side lengths are 5 cm. » 12 cm. and 13 cm. ; then the measure of its 
greatest angle equals ·.-----........ 


(a) 85? (b) 90? (c) 120? (4) 100° 

_2 The number of axes of symmetry of the isosceles triangle equals ·--.-..--...... 
(a) 1 (b) 2 (c) 3 (d) 4 

13 If the ratio of enlargement between two similar polygons equals ---.--.------ » then the 
two polygons are congruent. 


(а) 2 (5) i (c) 1 (d)2 
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“4 ABCD is a parallelogram » its area is 40 cm? , then the area of A ABC = --------------. cm? 
(a) 10 (b) 15 (c) 20 (d) 60 

5 The area of the rhombus whose diagonal lengths are 6 cm. and 8 cm. equals -++--++ cm? 
(a) 3 (b) 24 (c) 16 (d) 12 

(8, The rectangle whose dimensions are 6 cm. and 8 cm. » then its diagonal length 
equals -++--++ cm. 
(a) 7 (b) 15 (c) 10 (d) 17 


Complete each of the following : 
[1] The projection of the line segment perpendicular to a straight line on this line 


2 The median of the triangle divides its surface into two triangles --------------- 

(3| The two triangles are similar if their corresponding angles are --------------- 

[4] If m (Z ABC) = 60° , then m (reflex Z ABC) = e- 5 

5 If A ABC ~ A XYZ »m (4 B) = 50° s then т (2 e ) = 50° 

(6. The triangle ABC in which (AC)? = (AB)? + (ВС)? » then m (Z eee ) = 90° 


[a] In the opposite figure : A 
XY // AC ,Н is the midpoint of XY x 
Prove that : 


The area of A AHB = the area of A CHB C Y B 


[b] Show the type of the triangle ABC according to the measures of its angels » where 
AB =7 cm. » BC = 8 cm. and AC = 9 cm. 


EJ [a] In the opposite figure : 
DH // BC ; DH = 8 cm. 
"АН = 9 ст. 

» НС = 18 ст. 
Find : the length of BC 


[b] The area of a trapezium is 50 cm? and the lengths of its two parallel bases are 12 cm. » 
8 cm. Find its height. 


[3] In the opposite figure : D X A 
ABCD is a parallelogram in which AB // XY 
Prove that : 
The area of AAXL= i area of the parallelogram ABCD 1 z 5 
L 


Geometry 


[b] In the opposite figure : 
ABC is a right-angled triangle at B 


»>AB=9cm. BC = 12cm. A 
. ОС = 17 cm. Е 
» DA = 8 ст. р 


Prove that : m (Z DAC) = 90° 


B | El-Kalyoubia Governorate V 


Answer the following questions : 


Maths Supervision 


Choose the correct answer from those given : 


гл Two similar triangles » the ratio between the lengths of two corresponding sides is 5 : 3 


» then the ratio between their perimeters is ===- 


(4)3:5 (b) 5:3 (c) 5:9 (d)4:5 
гг |А square is of area 50 cm? » then the length of its diagonal equals «сн cm. 
(a) 10 (b) 20 (c) 30 (d) 40 
[3] A parallelogram » the measure of one of its angles is 150° and its heights are 6 cm. 
and 5 cm. » then its area = eee- cm? 
(a) 30 (b) 50 (c) 60 (d) 72 
isi AG, 3. BEP ОРУ Bows 
(AC)- 
(a) acute. (b) right. (c) straight. (d) obtuse. 
(5 The length of the projection of a given line segment -------:----.-: the length of the original 


line segment. 


(a)< (b)> (c)= (d)< 
(6,InAABC 5 if AB- AC »m(Z B) = 50° , then m (Z А)----- 
(a) 50° (b) 60° (c) 70° (d) 80° 


Complete the following : 


1) A trapezium : the lengths of its two parallel bases are 6 cm. » 8 cm. and its height is 


. р 1 
10 ст. » then its area = eee ст 


2| The angle of measure 70° supplements ап angle of measure ·--............ 8 


D 
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‘з In the opposite figure : A 
ABC is a right-angled triangle at A 


» AD L BC ;then the length of AD = ++ cm. 


3 : - 2 Р C 16cm. D 9cm. B 
(4, The median of a triangle divides it into two triangles =+- 


(5]If A ABC ~ A DEF »AB = + DE , DF =8 cm. s then AC = e 
2 


The projection of the point (5 » – 4) on X-axis is the point =- 


[а] In the opposite figure : D E A 
ABCD is a parallelogram : B is the midpoint of CF I NI 
Prove that : The area of A EFC = the area of 7 ABCD C B F 


[b] In the opposite figure : 
ABC is a right-angled triangle at B 
;DE.L АС,АВ 2 7 em. 
» BC = 24 ст. » ОС = 20 ст. 


С 24cm. B 


» AD = 15 ст. 
Prove that : m (Z ADC) = 90° 
» then find the length of the projection of AD on AC 
[a] In the opposite figure : І 5 
ABC is a triangle » DC AB , E E AC 
» the area of A ABE = the area of A ACD j 
Prove that : DE // BC 
c B 


[b] In the opposite figure : 
B is the midpoint of CE ,АВ = 4 cm. 
АС = бст. » DE = 8 cm. and CD = 12 ст. 
Prove that : 1 AACB ~ A DCE 
(2) CE bisects Z ACD 


[a] A rhombus ; the product of lengths of its diagonals is 72 cm? and its height is 9 cm. 


Find : the perimeter of the rhombus. 


таз 


Geometry 


[b] In the opposite figure : 
ABC is a right-angled triangle at B 
;DE.LAC 
A ABC ~ A DEC 
Find : the lengths of CE and AC 


El-Sharkia Governorate ( uM оо 


Answer the following questions : 


EB Choose the correct answer : 
(1 The projection of a point on a given straight line is -------------- 
(a) a point. (b)aline segment. (c)a ray. (d) a straight line. 


(2 The lengths of two adjacent sides of a parallelogram are 8 cm. and 5 cm. and the 


smaller height is 4 cm. » then its area equals «сэ cm? 
(a) 17 (b) 32 (c) 20 (d) 52 
(8) ATI... are similar. 
(a) triangles (b) pentagons (c) squares (d) rectangles 
/4 In the opposite figure : 
If A ABC ~ A DEF , then m (4 A) = ·-------------- A 
(a) 20° (b) 60° p. 
(c) 80° (d) 100° Е liba 5 
(5 The rhombus whose diagonal lengths are 6 cm. » 10 cm. has ап area --------- cm? 
(a) 60 (b) 30 (c) 15 (d) 10 


(6) ABC is a triangle in which : (BC)? = (AB)? + (АС)? » m (4 B) = 40° 
s then m (4 С) = eee 
(a) 40° (b) 50° (c) 90° (d) 140° 


Complete : 
[1] The two triangles are similar if the corresponding --.--.-.--.--.. are proportional. 


(2) If AB L BC s then the projection of AB on BC is ---- 


пад 
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(3| The base angles of the isosceles trapezium are -+++ 

га! The triangle whose side lengths are 6 cm. » 8 cm. » 11 cm. » then its type according to its 
angles is e 

(5 If two polygons are similar and the ratio between the lengths of two corresponding 
sides is 3 : 4 » then the ratio between their perimeters is =+- 

The median of a triangle divides its surface into two triangles -= 


[a] In the opposite figure : 
ABCD is a quadrilateral in which : m (Z B) = 90° 
"АВ = 7 cm. BC = 24 cm. » CD = 20 ст. 
and DA= 15 ст. 
Prove that : m (Z D) = 90? 


[b] In the opposite figure : A D 
The area of A AEB - the area of A DEC 
Prove that : AD // BC 


[a] In the opposite figure : 
ABC is a triangle » BC // OL 
‚АО 24cm. , ВО = 2 ст. , А, = 6 ст. » ВС = 7.5 cm. 
(1| Prove that : A ABC is similar to A AOL 
(8) Find : The lengths of LC and OL 


[b] In the opposite figure : B 
^ ABC is right-angled at B and BD L AC 
Ар = 4.5 cm. and DC = 8 cm. 
Find : The length of each of AB » BC and BD C sm. Оазет, А 


[a] In the opposite figure : D A 
AD // BC , F € AC and EC AC 
such that : AF = FE 
Prove that : The area of A BFE = the area of A DFC = B 
[b] A trapezium of lengths of two parallel bases 6 cm. and 4 cm. 


Find its area if its height is 5 cm. 
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Э El-Dakahlia Governorate СЭ Maths Supervision 


Answer the following questions : (Calculator is permitted) 


Choose the correct answer from those given : 


(1) If the area of a triangle is 30 cm? » its height is 5 cm. ; then its corresponding base 


length is - cm. 
(a) 6 (b) 12 (c) 18 (d) 5 

(2 The area of the square whose diagonal length is 12 cm. is =e- cm? 
(a) 3 (b) 144 (c) 72 (d) 9 

(3, The corresponding angles of two similar polygons are ·--...-........ in measure. 
(a) equal (b) different (c) alternate (d) proportional 

[4] The rhombus whose diagonal lengths are 6 cm. » 8 cm. » ћеп its area = - cm? 
(a) 10 (b) 12 (c) 24 (d) 48 

5 In a parallelogram » the lengths of two adjacent sides are 7 cm. » 9 cm. and the smaller 
height is 4 cm. »then its area is --------------- cm? 
(a) 28 (b) 32 (c) 36 (d) 63 

(6 In A ABC 5 if (AB + (ВС)? < (AC , then Z A is s 
(a) right. (b) acute. (c) obtuse. (d) straight. 


Complete each of the following : 
гл | Two similar polygons to a third one are -+--+ 
2 ABCD is a parallelogram 5 E ECD ;the area of A AEB = 20 cm? , then the area of the 
parallelogram ABCD = ............... cm? 
(3 | The isosceles triangle has «-++++++-+-+--- axes of symmetry. 


.4 Two triangles are similar if the lengths of their corresponding sides are ----- 


(5, The median of a triangle divides it into two triangles =- 
L6 The type of the triangle whose side lengths are 3 cm. » 4 cm. and 5 cm. according to its 


angles is atum mmm 


[a] In the opposite figure : A 
AC // XY ,E is the midpoint of XY X 
Prove that : 
The area of A ABE - the area of A CBE C Y B 
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[b] In the opposite figure : 
m(ZA)=90° AB = 15 ст. » AD = 20 ст. 
. ВС = 7 ст. » С” = 24 ст. 


7cm. W 


Prove that : m (Z C) = 90° D 


A 


24cm. 


L4 ia) In the opposite figure : 
AB // DC , AC N BD = {Е} 
AE = 3 ст.  BEz2cm. EC = 6 ст. 
1) Prove that : A АВЕ ~ А CDE 
(2| Find : the length of DE 


[b] In the opposite figure : 
The area of A ABE - the area of A ACD 
Prove that : DE // BC 


[a] In the opposite figure : 
A ABC is right-angled at A » AD L BC 
s AB = 12cm. AC = 16 ст. 
Find : the lengths of BC and AD 


[b] Find the area of the trapezium with two parallel bases of lengths 10 cm. » 14 cm. and 


its height is 8 cm. 


" 
Ex NS Directorate of Education 
Н Ismailia Governorate (>) Maths Supervision 


Answer the following questions : 
Choose the correct answer : 
(1) In A ABC 5 if (AC)? = (АВ)? + (ВС)? , then m (4 B) = eee 
(a) 30° (b) 60° (c) 90° (d) 100° 
(2| In the opposite figure : 


The length of the projection of AD 60 BC оон ” 
(a) 0 (b) 1 

B D C 
(c) 2 (d) 3 


Geometry 


(3 The area of the square whose diagonal length is 8 cm. is =- cm? 
(a) 25 (b) 30 (c) 32 
а In the opposite figure : 
If DE 23cm. 5 
буй ВС eei cm. 
(a) 1 (b) 5 (c) 6 
|5 The measures of base angles of an isosceles trapezium are 
(a) equal. (b) complementary. (c) parallel. (d) supplementary. 
(8 The area of a parallelogram is 60 cm? and the length of one base is 12 cm. » then the 
corresponding height is |. cm. 
(a) 1 (b) 5 (c) 10 (d) 12 
Complete : 
[1 The area of the triangle = 4 X eene xh " 
г2 In the opposite figure : 
If the area of A ADB - i the area of A ADC 
;then BD = ан» DC 
|3 The two diagonals are perpendicular and equal in length in -+++ а P й 
[4] If A XYZ ~ A ABC »m(Z X) = 30° , m(Z Y) = 90° , then m (4 C) = e 4 
“5 If the two triangles are similar and congruent » then the ratio between the lengths of 
two corresponding sides equals e=. 
‘6 If the area of a trapezium = 84 cm? » and the length of the middle base = 12 cm. 
s then its height = ee- cm. 
[a] In the opposite figure : A 
ABC is a triangle 
, AD isa median EC AD 
Prove that : B D C 


The area of A ABE = the area of A ACE 
[b] In the opposite figure : A 

m (Z BAC) = 90° , AD L CB 

:AB-8cm.»ACz бст. 5 

Find by proof : the lengths of AD » CD and BD 


m 
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Я [a] Determine the type of the A ABC according to its angles if AB = 6 cm. » AC = 12 ст. 
» BC = 8 ст. 

[b] In the opposite figure : D N A 
ABCD is a parallelogram » CB = 8 cm. 
»AE=5cm.»;NEDA ,ЕЄСВ,АЕ L СЕ 
Find by proof : the area of A NCB 


[а] In the opposite figure : D A 
If AD // BC 
» prove that : 
the area of A AMB = the area of A DMC B 


[b] In the opposite figure : 
BE N DC = [A] »m(Z B) = 90° , m (Z E) = 90° 
[1] Prove that : A ABC ~ A AED 
(2) Find : the lengths of AB , AC 


СОШО 225. 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 


(4) The area of a parallelogram is 30 cm? and its base length is 6 cm. » then its 


corresponding height is --- cm. 
(a) 15 (b) 10 (c) 5 (d) 90 
га The median of a triangle divides its surface into two triangles =- 
(a) similar. (b) congruent. (c) equal in area. (d) equal in perimeter. 
(3) In A ABC « (АС) < (AB)? + (BC)! ; then the type of Z B is ~- 
(a) obtuse. (b) right. (c) straight. (d) acute. 
га | The trapezium whose middle base length = 8 cm. and its height = 5 cm. 
9 18 area = ----------.-... cm? 
(a) 60 (b) 40 (c) 30 (d) 20 
[5] If AB // CD ; then the length of the projection of ABC eene the length of AB 
(a) » (b) « (c) = (d) otherwise. 
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[6 |The rhombus whose diagonal lengths are 10 cm. » 6 cm. sits area = eee cm? 


(a) 30 (b) 40 (c) 60 (d) 120 


Complete the following : 
(1 A square its diagonal length = 10 cm. » then its area = eee- ст“ 


|? The two polygons are similar if their corresponding angles аге «эс and their 
corresponding sides аге -+-+ 


‘з The area of a triangle is equal to half of the area of a parallelogram if they have 
а common base and -= 


(4| The area of the rectangle = = 
(5 The number of axes of symmetry of an isosceles triangle equals --------- 


‘6 If AB L CD then the length of the projection of AB on CD equals -+--+ 


[a] Find the height of the trapezium whose area is 70 cm? and the two base lengths are 


12 ст. • 8 cm. 


[b] In the opposite figure : oh dem 
ED // BC , Ар = 4cm. DC = 8cm. Sep 
s EA =3 ст. » ВС = 18cm. B T 3 C 
“л Prove that : A AED ~ A ABC 


гг Find : the length of ED 


п [a] Determine the type of the triangle ABC according to its angles where АВ = 7 cm. 
»>BC=6cm. AC = 9 ст. 


[b] In the opposite figure : 
т (Z С) = 90° ,АВ = 15 cm. 
- ВС =7 ст. » СЮ = 24 ст. » А” = 20 ст. : 
Prove that : m (Z A) = 90? D TER C 


[a] In the opposite figure : A B 
AB// CD , ACN BD- {м} 
» E is the midpoint of CD 
Prove that : D E С 


The area of the figure ADEM = the area of the figure ВСЕМ 
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[b] In the opposite figure : 
ABC is a triangle » m (Z BAC) = 90? 
; AD 1 BC .ВО-9 cm. 
DC = 16cm. 
Find : AD ; АВ , AC 


e 
my escrita 
) memes 


(4, =н 


В 9cm. D 16cm. G 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 


(1] A rhombus its two diagonals are of lengths 8 cm. and 6 cm. » its area equals “гн cm? 
(a) 14 (b) 20 (c) 24 (d) 48 

ru AB // XY sthen the length of the projection of Abo JOE eren: the length of AB 
(a)= (b)> (c)< (d) otherwise 

(3 The sum of measures of the interior angles of a triangle equals -+ 
(a) 90° (b) 180° (c) 360° (d) 120? 

_4 In the opposite figure : A 


m (Z ВАС) 2 90 , AD L BC 
ОС = 9 ст. » "ОВ = 16cm. 


sthen AD = ---.-.......... cm. B 16cm. D 9cm. C 
(a) 144 (b) 25 (с) 50 (d) 12 

(5)In A ABC , if (AB) > (BC) (АС) 5 then Z C is e 
(a) acute. (b) right. (c) obtuse. (d) straight. 

T. MONET are similar. 


(a) squares (b) rectangles (c) triangles (d) parallelograms 


Complete the following : 
(1. ABCD is a parallelogram in which m (Z A) = 60° » then т (4 B) = --------------- 4 
(2 The two triangles are similar if their corresponding side lengths are -- 
(3 A square is of perimeter 16 cm. » then its area equals --------------- cm? 


га ABCD is a parallelogram » its area = 36 cm? E € AD ,Шеп the area of A EBC 


E 


Geometry 


[5] If A ABC ~ A XYZ m (ZA) = 70° , m(Z Y) = 60° ,thenm(Z Z) = eee 


(8. The median of a triangle divides it into two triangles ----- in area. 


[a] In the opposite figure : 
AD // BC » AC N DB = [E] ,AD=4cm. . BC - 8 cm. 
» AE = 3 cm. and ED = 2 ст. 
[1] Prove that : A AED ~ A CEB 
(2. Find : the perimeter of A ЕВС 


[b] Find the area of a trapezium if the lengths of its parallel bases are 5 cm. » 9 cm. and its 


height is 4 cm. 


EJ [a] In the opposite figure : D F 4 


ABCD is a parallelogram » E € CB 
where BC - BE 
E 


Prove that : the area of A ЕСЕ = the area of 7 ABCD " н 
[b] Determine the type of the triangle ABC according to its angles where АВ = 7 ст. 
s BC = бст. and AC = 9 cm. 


[a] In the opposite figure : e 


ABC is a right-angled triangle at A Я 

‚АЕ L ВС,АВ = 20cm. » AC = 15 ст. 4 

Find : 1 The length of the projection of AB on BC B 20cm. A 
12 The length of EC A 


[b] In the opposite figure : 
If the area of A ADC = the area of A AEB E 


» prove that : DE // BC 


12| South Sinai Governorate || 


Answer the following questions : 


C B 


The Educational Directorate 
Tur Sinai Educational Zone 


Choose the correct answer : 
1 The diagonals of the isosceles trapezium are = 


(a) congruent. (b) perpendicular. (c) parallel. (d) bisecting each other. 
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га | If the area of a triangle is 24 cm? and its height is 8 cm. » then its corresponding base 
length is +e cm. 
(a) 16 (b) 6 (c) 3 (d) 2 

(3) A ABC is a right-angled triangle at B » BD L AC intersecting it at D » then the 
projection of BD са AC dien 


(a) A (b) B (c) C (d) D 
(4 | A square whose perimeter is 20 cm. » then its area is 7 cm? 
(a) 20 (b) 25 (c) 50 (d) 100 


(8 If the ratio between the lengths of two corresponding sides in two similar polygons 
is 1 : 3 and the perimeter of the smaller polygon is 15 cm. » then the perimeter of the 


greater polygon is === cm. 
(a) 30 (b) 45 (c) 60 (d) 75 
(6) A rhombus whose diagonal lengths are 6 cm. and 11 cm. » then its area is -- 5 cm? 
(a) 66 (b) 17 (c) 33 (d) 5 
Complete the following 2 
(4) The area of the triangle = гн мээн 
The area of the parallelogram whose base length is 6 cm. and its corresponding 
height is 4 cm. equals == cm? 
(3| The median of a triangle divides its surface into two triangles =- in area. 
(4| The two polygons are similar if the corresponding sides are “гэссс and the 
corresponding angles are s- 
(5) In A ABC 5 if (AC? + (CB) = (АВ)? » then т (Z =+- ) = 90* 
A trapezium whose two parallel bases are of lengths 8 cm. » 10 cm. and its height is 
5 ст. sthen its area is e cm? 


[a] In the opposite figure : 
ABCD is a quadrilateral 
, AD // BC » ACN BD = [E] 
Prove that : the area of A ABE - the area of A DCE 


[b] Determine the type of A ABC according to its angles » where AB = 6 cm. » BC = 8 cm. 
and AC = 11 cm. 
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П [a] In the opposite figure : 


A ABC is a right-angled triangle at A » AD І ВС 


s BD =9 cm. » Ср = 16 ст. 
Find : the length of AC and AD 


[b] In the opposite figure : 
m(Z AED) = m (4 B) . Ар = 3 ст. 
АЕ = 4.5 ст. S BD = 6 cm. 
1 Prove that : Л ADE ~ A АСВ 
2 Find : the length of EC 


В [a] In the opposite figure : 
ABCD ; ABMN are two parallelograms 
Prove that : 


The area of A EBC - i the area of L7 ABMN 


[b] In the opposite figure : 


ABCD is a square » its perimeter is 24 cm. 
» E is the midpoint of BC 
Find with proof : the area of AAEC 
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SE Cairo Governorate є — Manarat Al Salem Language School 


Answer the following questions : 


Él] Choose the correct answer : 


(1) The trapezium whose area is 30 cm 2 and its height is 5 cm. 
» then its middle base length is 
(a) 6 (b) 30 (c) 150 (d) 3 
(8 | If two polygons are similar and the ratio between the lengths of two corresponding 
sides is 3 : 5 » then the ratio between their perimeters is 


(a) 5:3 (b) 3:5 (11:8 


(d) 1:3 
(3| The diagonals of an isosceles trapezium are « 
(a) congruent. (b) perpendicular. 
(c) bisecting each other. (d) parallel. 
(4) ABC is a triangle » if (AC > (AB)? + (BC)? then Z B is -.............. 
(a) obtuse. (b) acute. (c) right. (d) straight. 
[5] The length of the projection of a given line segment --.. the length of the original 
line segment. 
(а) > (b) » (c) s (d) = 
Complete the following : 
(1 | The median of a triangle divides it into two triangles «нө in area 
2) The measure of the exterior angle of an equilateral triangle is e- 


3] The base length of a parallelogram is 7 cm. and the corresponding height is 4 cm. 
» then its area equals «+--+... ст.2 


4| If the area of a square is 18 cm.” , then the length of its diagonal is 


[5| In a triangle » if the sum of the areas of two squares on two sides is equal to the area of 
the square on the third side » then the angle opposite to this side is 


[a] In the opposite figure : 
m (2 BAC) = 90° 
»AD LBC ; BD 29 cm. ; DC - 16 cm. 


Find : The length of each of АВ, AC ; AD C 16cm Р 9cm. B 
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[b] In the opposite figure : D A 
If the area of A AMB = the area of ACMD DR 
» prove that : AD // BC 
ё B 


Їй [a] In the opposite figure : - 
AD // BC » Ар = 4cm. S 
; BC = 8 cm. »DE=2 ст. 
(л | Prove that : A ADE ~ A CBE 
2 | Find : the length of BE 


w 


G 8cm. 


[b] Identify the type of A BAC according to the measures of its angles where 
AB=7cm. » ВС=9ст. › AC= 12 ст. 


В [a] In the opposite figure : 
ABCD is a parallelogram 


»ЕЄСВ,ЕЄА,СВ-ВЕ 
Prove that : 
The area of A FEC = The area of the parallelogram ABCD С B H 


[b] In the opposite figure : 
AB 29 cm. »BC= 12 cm. % 
»>AD=8cm. » DC = 17 ст. 
əm (Z B) = 90° 
Prove that : m (Z DAC) = 90° 


i Pem, 


С 12cm. B 


^ Cairo Education zone 
2| Cairo Governorate Hadyek El-Maady O.L.S. 


Answer the following questions : 


Е Choose the correct answer : 


11 A rhombus has diagonal lengths 6 cm. and 8 cm. » its area 2 7 ст: 
(а) 12 (b) 24 (c) 48 (d) 8 
Г2 | The triangle whose side lengths are 6 cm. » 8 cm. and 10 ст. is 17711- 


(a) acute-angled. (b) right-angled. (c) obtuse-angled. (d) isosceles. 
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_3) If two triangles are similar 5 then the corresponding sides аге =- 


(a) proportional. (Б) equal. (c) congruent. (d) parallel. 
(4| The number of axes of symmetry of the equilateral triangle is --------- 
(a) 1 (b) 2 (c) 3 (d) 4 
(5) The triangle whose base length is 6 cm. and its corresponding height is 5 cm. 
» its area is «e cm? 
(a) 30 (b) 12 (c) 15 (d) 6 


Complete the following by the correct answers : 
[1] The median of the triangle divides it into two triangles e in area. 


(2| The area of the parallelogram = length of base x corresponding -+-+ 


(3| A square is of side length 5 cm. » its area is = cm? 
[4] The polygon ABCD is similar to the polygon XYZL » then m (4 BCD) = m (Z e ) 
(5| The sum of measures of the interior angles of a triangle equals ·-.-......-.... 4 
[a] In the opposite figure : A B 
AB // DC 
Prove that : 
The area of A BMC - the area of A AMD D C 
[b] In the opposite figure : 5 
ABCD is a quadrilateral where m (Z ABC) = 90° 4 
» AB = 12cm. »BC = 16 cm. ; CD = 25 cm. 5 
and AD = 15 cm. ^ $ 
(1| Find : The length of AC E 


2 | Prove that : The triangle ADC is a right-angled triangle. 


(4 | [a] Determine the type of the triangle ABC according to its angles where 
AB=7cm. » BC 23cm. and AC = 6 cm. 
[b] In the opposite figure : 
m (Z AED) 2 m (Z ABC) 
; AD 23cm. AE = 4.5 cm. DB = 6 cm. 
(1 | Prove that : A AED ~ A ABC 
(2] Find : The length of EC 


Geometry 


a [a] A trapezium of lengths of two parallel bases 6 cm. and 4 cm. 
Find its area if its height is 5 cm. 


A 
[b] In the opposite figure : 
AE is a median in the triangle ABC 4 з 
Prove that : The area of A ABD = the area of A ACD é hs h 


Answer the following questions : 


E Choose the correct answer : 


П) ГААВС- ADEF » m(ZB)-50* » m (Z C) = 60° » then т (4 D) = «e 


(a) 709 (b) 90? (c) 110? (d) 1809 
(Z) In A ABC »if (AC)? = (AB) + (ВС)? » then Z B is 1 angle. 
(a) a right (b) an acute (c) an obtuse (d) a reflex 


(3| The ratio between the area of a triangle and the area of a parallelogram if they have 
a common base and included between two parallel straight lines equals ===} 


(a) 1:2 (b) 1:3 (c) 2:1 (d) 2:3 

(4) If the projection of a line segment on a straight line is a point » then the line segment 
18 eH to the straight line. 
(a) € (b) = (c) L (d) // 

(8| If two polygons are similar » then their corresponding angles are со in measure. 
(a) equal (b) different (c) proportional (d) supplementary 


Complete : 
31 If A ABC is right-angled at B » AB = 3 cm. » BC = 4 cm. » then AC = rr cm. 


| The base length in a parallelogram is 8 cm. and its corresponding height is 6 cm. 


[5 


fo 


» then its area equals «7 cm? 


rj 


Two triangles which have the same base and their vertices opposite to this base lie on 
a straight line parallel to the base are «сс 


ь| 


| A square of diagonal length 10 cm. » then its area equals veeres ст“ 


75 | А rhombus of diagonal lengths are 4 cm. and 6 cm. » then its area equals «эн ст“ 


[а] Determine the type of the angle B іп A АВС in which АВ = бст. » BC = 8 cm. and 
AC = 10 cm. 
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[b] In the opposite figure : 4 


т (2 ВАС)-ш(2 BDA) = 90° 
» ОВ = 16cm. DC 29cm. 
Find : the length of each of AB and AD 


C 9cm. D 16cm. B 


П [a] Find the area of the trapezium whose lengths of its two parallel bases are 4 cm. 
and 6 cm. and its height is 3 cm. 


[b] In the opposite figure : М ^ 
AC // ED 7 
Prove that : AS 
A ABC ~ A DBE D E 
(5 [a] In the opposite figure : D 
AB = З cm. »BC=4cm. , AD = 13 ст. Ley 
» CD = 12 cm. » m (Z B) = 90° à Á 
т) Find : the length of AC * E 
(2 ]Prove that : m (Z ACD) = 90° V grum Ч 
[b] In the opposite figure : А р 


ABCD is a quadrilateral 
in which AD // BC 
Prove that : 
The area of A AEB - the area of A DEC 
л North Giza Educatiorial Administration 
El-Orman Language School 


Answer the following questions : 


G5 Choose the correct answer from those given : 


1 | The area of the rhombus whose diagonal lengths are 6 cm. and 8 cm. equals --.-........... cm? 
(a) 7 (b) 24 (c) 48 (d) 14 

(2) ABCD isa parallelogram in which m (Z A) = 120° 5 then m (Z B) = eee. о 
(а) 120 (b) 60 (c) 90 (d) 180 

:3]If A ABC =A XYZ and m (Z X) = 70? 5 then m (Z А) = eee " 
(a) 70 (b) 55 (c) 50 (d) 80 


141 


Geometry 


(4]If A ABC ~ A XYZ » then m (4 B) = m(Z ve ) 
(a) C (b) Z (c) X (d) Y 

(5] ABC is a triangle in which (AB)? > (ВС)? + (АС)? » then Z C is e- 
(a) acute. (b) right. (c) obtuse. (d) straight. 


Complete : 


4/|The two polygons are similar if their corresponding side lengths are = and their 
corresponding angles are «өөс 

(2)If A ABC ~ A XYZ »m (Z A) + m (Z B) = 60° » then m (4 Z) = vee " 

3 | If A ABC is an obtuse-angled triangle at B » then (AC)? +--+ (ABY + (ВС)? 

га 11е the length of the diagonal of a square is 10 cm. » then its area is += cm? 

(8 1 the ratio between the lengths of two corresponding sides of two similar polygons is 


2:5 and the perimeter of the smaller one is 12 cm. » then the perimeter of the other 


[a] In the opposite figure : 
ABCD is a quadrilateral in which : 
AB 28cm. » BC = 9 cm. 
CD = 12 em. AD = 17 cm. and DB L AB 
(л! Find : the length of BD 
гг | Prove that : m (Z C) = 90° 


[b] Identify the type of A ABC according to the measures of its angles where 
AB-5cm. » BC=6cm. » AC=7 cm. 


П [a] In the opposite figure : 
AC // ED ;» АР” ПСЕ = {В} » AC =5 cm. 
»>AB=3cm.»BD=6cm. » ВЕ = 8 cm. 
(л | Prove that : A ABC ~ A DBE 
(г | Find : the perimeter of the triangle BED 


[b] In the opposite figure : A 
If the area of A ADC - the area of A AEB 
» prove that : DE // BC E D 
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A B 
AB // DC , ACN BD={M} 


» E is the midpoint of CD 
Prove that : 
the area of the figure ADEM = the area of the figure BCEM 


[b] In the opposite figure : 


ABC is a triangle » m (Z BAC) = 90° 
, AD | BC BD = 4.5 cm. 
»DC=8cm. 

Find : AD » AB » AC 


арын 
B | Alexandria Governorate ; i 


ааай R 


В 45cm. D 8ст. С 


Middle Educational Zone 
Math Supervision 


Answer the following questions : 


ЕЙ Choose the correct answer : 


Jif AB is perpendicular to XY > then the length of the projection of Aon XY «ncn: 


(a)=0 (b) « AB (c) » AB (d) = AB 
ЛЬ A ABC » if (AB < (ВС)? + (AC)? » then Z C is -.............. 
(a) acute. (b) right. (c) obtuse. (d) straight. 
JIf АВС ~ A DEO :3 AB = DE s then BC = ··............. EO 
(a)2 (b 2 (о 4 (d)3 
]InA XYZ »ifm(Z Y) 290? , XY=6cm. » XZ=10 cm. then YZ = eee cm. 
(a) 16 (b) 4 (c) 40 (d) 8 
ТЭР”””Э””Э are similar. 
(a) squares (b) triangles (c) rectangles (d) parallelograms 


Complete each of the following : 


- 


T1 


7) 


3 
га | 
5 


3| The area of the square whose side length is 4 cm. equals -+ cm 


| The area of the triangle whose base length is 6 cm. and its corresponding height 


is 8 cm. equals ved C VECITRR cm? 


Two triangles are similar if the corresponding angles are -- 


A rectangle is a ·--------.--.-. with equal angles. 


:5 The area of the trapezium whose middle base is of length 7 cm. and its height is 6 cm. 


equals 0566590046 ст 
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[a] Determine the type of the angle X in the A XYZ in which 
XY z4cm. » YZz7cm. » Х7-5сш. 


[b] Find the area of the parallelogram ABCD in which AE LBC intersecting it at E 
;AE-24cm. » BC=50cm. 


EJ [a] In the opposite figure : 
XYZ is a triangle in which YLIXZ 
m (Z XYZ) = 90° » YZ = 15 cm. 
» XY = 20 ст. 
Find : The lengths of XZ » YL 


[b] In the opposite figure : C B 
If AD // BC » AX =DY 
, prove that : 
the area of the figure ABMX = the area of the figure ОСМҮ D Y X 


A 
В [a] In the opposite figure : C 
If BEM DC = {А} m (Z E) = m (Z B) = 90? : 
;AE = 4 cm. s ED = 3 ст. »BC= 12cm. = 
» prove that : A ABC ~ A AED ул d 
» then find : the length of BE ^D 


[b] Find the area of the rhombus whose diagonal lengths are 10 cm. » 8 cm. 


Ju Эр 
B El-Kalyoubia Governorate wy Math Supervision 


j 
Dy nwt 


Answer the following questions : 


83 Choose the correct answer : 


.^ The lengths of two adjacent sides of a parallelogram are 8 cm. and 5 cm. and the 


smaller height is 4 cm. » then its area equals «сэн cm? 
(a) 17 (b) 32 (c) 20 (d) 52 
|? | The median of the triangle divides its surface into two triangles =-=- 
(a) congruent. (b) equal in area. 
(c) equal in perimeter. (d) similar. 


(3 | The ratio between the lengths of two corresponding sides in two similar triangles 
is 3: 5 » then the ratio between their perimeters equals +++- 


(4)5:2 (5)5:3 (c)3:5 (d)1:2 
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(4| A ABC is a right-angled triangle at B › then the projection of AB on BC is -............ 


(a) AB (b) BC (c) {B} (4) 0 
(5) In A ABC if (AC) > (AB)? + (BC)? ; then the type of Z A is --------------- 
(a) right. (b) acute. (c) straight. (d) obtuse. 


Complete each of the following : 
[1] The measure of the exterior angle of an equilateral triangle equals -------------- 
(2| The two triangles are similar if their side lengths are --------------- 


(3 | A rhombus its diagonal lengths are 8 cm. » 6 cm. » then its area equals «гээс ст“ 

(4| The two triangles drawn on a common base and their vertices аге on a straight line 
parallel to the base аге =e- 

(5 If the ratio of enlargement between two similar polygons is 1 » then the two polygons 


[a] The lengths of two parallel bases in a trapezium are 10 cm. and 8 cm. » and its height is 5 cm. 
Find the length of its middle base and its area. 


[b] In the opposite figure : 2 A 
AD // BC and X is the midpoint of BC 
Prove that : 
The area of the figure ABXM - the area of the figure DCXM B X С 
А 


(4 | [a] In the opposite figure : 
ABC is a right-angled triangle at A 
» AD L BC » DB =9 cm. »CD = 16 cm. 
Find : The length of each of AD , AB, AC C 


[b] In the opposite figure : 
AC // ED ; AC 23cm. , BC - 5 ст. 
: Вр = 18 cm. » ВЕ = 15 ст. 
(1 | Prove that : A АВС ~ A DBE 
[2] Find : The length of each of AB , ED 


[a] In the opposite figure : 
ABCD is a quadrilateral where m (Z ABC) = 90° 
AB = З ст. » BC = 4 cm. 
» АГ = 12 ст. » ОС = 13 cm. 
(1) Find : The length of AC 
[2] Prove that : m (Z DAC) = 90° 


А 
Е 
б 
e 

B 


C 4cm. 
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[b] In the opposite figure : A 
The area of A ABE - the area of A ACD 
Prove that : DE // BC D 


B 


a Directorate of Education 
7 El-Sharkia Governorate Omar Al-Farouk Governmental Language School 
— 


Answer the following questions : 


2 Complete the following : 
The area of a trapezium is 50 cm? and its middle base is of length 10 em. » then its 
height equals «нө cm. 


In A ABC 5 if (AB)? = (AC)? + (BC)? , then Z eere is right. 
The area of a triangle = half x «+--+: x corresponding height. 
If A ABC ~ A XYZ > then m (4 A) = m (4 -----.-----.-. ) 


The median of a triangle divides its surface into two triangles e- in area. 


(| 


(a) [5] [e] [m] 


Choose the correct answer : 


I] Айез are similar. 
(a) triangles (b) pentagons (c) squares (d) rectangles 

2) If AB // XY > then the length of the projection of ABonXY ачина the length of AB 
(а) > (b) « (c)# (d) = 

|3] The area of a parallelogram is 50 cm? and the length of its base is 10 cm. 
» then the corresponding height is “сөн cm. 
(a) 12 (b) 25 (c) 5 (d) 10 

4) A square is of perimeter 4 cm. » then its area equals -- cm? 
(a) 4 (b) 1 (c) 16 (d)8 


(5 If the ratio between the perimeters of two similar polygons is 4 : 7 » then the ratio 
between the lengths of two corresponding sides of the two polygons is “гөө, 


(22:7 (b) 4:7 (с)7:4 (4)2:1 
[a] In the opposite figure : X 
XL YZ 


» М is the point of intersection of the diagonals. 
Prove that : The area of A ZML - the area of A YMX 
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[b] In the opposite figure : 
m (Z AED) = m (4 B) » AD 23cm. 
s AE = 4.5 cm. DB = 6 cm. 
(1 | Prove that : A ADE ~ A ACB 
(2) Find : The length of EC 


В [a] In the opposite figure : A 
m (Z ВАС) = 90? , AD L BC 
» CD = 4.5 cm. and DB = 8 cm. 
Find : (1| The length of AC Cáscm.D 8em. В 
[2| The area of A ABC 
[b] In the opposite figure : 
m (Z ABD) = 90° «АВ = 8 cm. 
» AD = 17 cm. »BC=9 cm. 
» DC = 12cm. 
(| Find : The length of BD 
(2) Prove that : m (Z C) = 90? 


[a] A parallelogram » whose side lengths are 5 cm. and 7 cm. and its smaller height is 4 cm. 
Find the area of the parallelogram and the greater height. 


[b] XYZ is a triangle where XY = 12 ст. » YZ- 13cm. › XZ-4cm. 
Determine the type of the triangle according to the measures of its angles. 


Quesna Educational Directorate 
Math Supervision 


| 8| El-Monofia Governorate \ 


Answer the following questions : 


Complete : 

1) The area of a square is 50 cm? , then the length of its diagonal is =e- 

(2) The median of a triangle divides its surface into two triangles =- 

3) If the point A Є the straight line L » then the projection of A on L is =e- 

4) The area of a triangle is equal to half of the area of a parallelogram 

if they have e=- 

:5| The type of the triangle ABC where AB=8cm. » AC=17cm. » ВС = 15 ст. 
according to its angles is 5 
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Choose the correct answer : 


[1] The ratio between the lengths of two corresponding sides of two similar polygons is 
3:5 5 then the ratio between their perimeters is “гс 


(2:5 (b) 3:5 (c) 5:4 (d) 5:2 
(2 In the opposite figure : 
The length of the projection of MN on the straight line L 


(a) 3 cm. (b) 4 cm. 

(c) 5 cm. (d) zero 
га | The number of axes of symmetry of the isosceles trapezium is «сөөг 

(a) 1 (b)2 (c) 3 (d)4 ^ 
| 4 In the opposite figure : " 

The area of A ABC is ----- cm? Ў 

(а) 24 (6) 40 

(с) 48 (d) 80 " ын 4 
(5 If A ABC is an obtuse-angled triangle at B » then (АВ)? + (ВС)? eee (АС)? 

(а) < (5) > (с) = (4) > 

[а] In the opposite figure : Ds 5 

ABCD is a parallelogram » CB = BE YS. 

Prove that : The area of A FEC = the area of 7 ABCD C B E 
[b] In the opposite figure : 5 R 

ME = MD 

» the area of A AMB = the area of ACME 

Prove that : AD // BC C B 


П [a] Two pieces of land have equal area » one of them has the shape of a rhombus whose 
diagonal lengths are 18 m. » 24 m. and the other has the shape of a trapezium whose 
height is 12 m. Find the length of its middle base. 

[b] In the opposite figure : 
The figure ABCD - the figure XYZL 
Calculate : m (Z BCD) › the length of XI. 
If the perimeter of ABCD - 26 cm. 
» find : the perimeter of XYZL 
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[a] In the opposite figure : D 10cm. A 
ABCD is a parallelogram » AB = 6 cm. AD = 10 cm. f 
, DB L AB , DE 1 ВС e 
Find : |1 | The area of the parallelogram ABCD С E E 
[2] The length of the projection of DB on BC 
(3| The length of DE 


[b] In the opposite figure : 
ABC is a triangle » AB = 5 cm. 
BC = бст. АС = 4ст. 
» AD =3 cm. ; DE // BC 
(1 | Prove that : A ADE ~ A ABC 
(2) Find : The length of each of ED and AE 


G 6cm. B 


The Central Math Supervision 
Governorate Language Schools 


E El-Gharbia Governorate 


Answer the following questions : 


Complete the following : 
(1] The diagonal length of the square whose area is 50 cm? equals eere 
(2) Each of two polygons is similar to a third are =- 
(3| ABC is a triangle » AB = 8 cm. » BC = 9 cm. and AC = бст. ; then its type according 


to its angles is oee 
(4| The projection of a line segment on a straight line perpendicular to it is =- 


[5] The measure of the angle of the regular octagon equals -+ 


Choose the correct answer from those given : 


(4) In A XYZ » if (XZ)? = (ХҮ)? - (ZY)? » then Z Y is eese angle. 
(a) a straight (b) an obtuse (c) aright (d) an acute 

(2) ABCD is a parallelogram in which m (Z A) = 70? » then m (Z B) = eeren 
(a) 70° (b) 110° (c) 180° (d) 140° 

(3) If the area of a triangle is 24 cm? and its height is 8 cm. » then the length of the 
corresponding base is ---- cm. 
(a) 16 (b) 6 (c) 3 (d) 12 

(4| A trapezium whose lengths of two parallel bases are 6 cm. and 8 cm. » then the length 
of its middle base equals -~+ cm. 
(a) 48 (b) 24 (c) 14 (d) 7 
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(5 If the perimeter of a square equals (3 X — 1) cm. and the area of this square equals 


25 cm? 5 then X = --------------. 


[a] In the opposite figure : 
ABCD is a quadrilateral 
» the area of A AMB = the area of A DMC 
Prove that : AD // BC 
[b] In the opposite figure : 
ED // BC ; AD = 4 cm. 
»>ED=5 ст. 
» BC = 15 ст. 
Find with proof : the length of DC 


(d)7 


П [a] In the opposite figure : 
m (Z ВАС) = 90° , AD L CB 
:CDz9 ст.» DB = 16cm. 
Find : The length of each of AB , AC and AD 


C 9cm. D 16cm. B 


[b] ABCD is a trapezium in which AD // BC »if BC = 2 AD = 20 cm. 


and its area = 180 cm”. » find its height. 


[a] In the opposite figure : 
AO LCB , BE LAC 
АС = 10 cm. » BC = 7 cm. and AO = 5 ст. 
Find : (1 | The length of BE 
(2] The area of A ABC 


[b] ABCD is а parallelogram in which AB = 8 ст. » AC = 20 cm. and BD = 12 ст. 
Prove that : m (Z ABD) = 90° ; then find : the area of this parallelogram. 


IT] El-Dakahlia Governorate (9 Maths Supervision 


Answer the following questions : 


ЕЗ Choose the correct answer from those given : 


| 1 If the height of a triangle is 8 cm. » its corresponding base length is 6 cm. 


» then its surface area equals --------------- cm? 
(a) 24 (b) 42 (c) 48 
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(2 |If the perimeter of a square is 20 cm. ; then its area equals -+++ 


(a) 20 cm? (b) 25 cm? (c) 50 cm? (d) 100 cm? 
[3] The rhombus whose lengths of its diagonals are 6 cm. » 10 cm. » then its area 
equals ------------... cm? 
(a) 10 (b) 15 (c) 30 (d) 60 
[4] The length of the middle base of a trapezium whose parallel base lengths are 6 cm. 
sem. ig s cm. 
(a) 7 (b) 14 (c) 24 (d) 48 
(5| ААВС is right-angled at B5AB-6cm. » BC=8cm. » BD L AC intersecting it 
at D »then the length of BD = eee cm. 
(a)5 (b) 10 (c) 4.8 (d) 2.4 


Complete each of the following : 
(1 If the enlargement ratio of two similar polygons = 1 » then the two polygons аге =- 


(2 | The number of rectangles in the opposite figure is --------- = es 
(3|If A ABC is obtuse-angled at B , then (АС)? нөөөөөөөөөө (AB + (BC)? 
[4] If A ABC ~ A XYZ»m(Z A) + m(Z B) = 100° , then m (Z Z) = eee ? 


(5| The triangle whose side lengths are 6 cm. » 8 cm. » 11 cm. »then its type according to 
its angles {баерак 


[а] In the opposite figure : x 


ABCD is a rectangle » ABYX is a parallelogram 

. Y 
Prove that : D A 
The area of A EBC - 4 the area of the parallelogram АВҮХ 


[b] In the opposite figure : " " 9 
m (4 B) = 90° jo. 
‚АВ =3 cm. ¿BC 2 4 em. A ‘S 
» DA = 13cm. » DC = 12 ст. * А 
Prove that : m (4 ACD) = 90° E 
C 4cm, B 


a [a] In the opposite figure : 
XY // BC ,АС= XY 2 6 cm. 
s AB = 12 cm. » XB = 4cm. 
(1]Prove that : AAXY ~ A ABC 
[2]Find : The length of BC 


Geometry 


[b] In the opposite figure : A 
The area of A ABE - the area of A ACD 
Prove that : DE ! ВС E D 


В [a] In the opposite figure : 
A ABC is right-angled at A » AD L BC 
» BD =9 cm. » CD = 16 ст. 
Find : The length of each of AB » AD C 6m. D 9m. B 


[b] Find the area of the trapezium with two parallel base lengths 8 cm. » 10 cm. and its 
height is 6 cm. 


11 Ismailia Governorate € 


Answer the following questions : 


Directorate of Education 
Directing Mathematics 


Choose the correct answer : 


(л | The rhombus whose diagonal lengths are 6 cm. » 10 cm. has an area -+ em? 
(a) 60 (b) 30 (c) 15 (d) 10 

2)In A ABC » if (AB)* > (BC)? + (АС)? » then Z Сіз e 
(a) acute. (b) right. (c) obtuse. (d) straight. 

3 The rectangle has --------------: axes of symmetry. 
(a) 1 (b) 2 (c) 3 (d) 4 

4) If the area of a triangle is 24 cm? and its height is 8 cm. » then the length of the 
corresponding base equals «нө cm. 
(a) 16 (b) 6 (c) 3 (d) 2 

(5 | The diagonal length of a square whose area is 18 cm? is «enm cm. 
(a) 2 (b) 6 (c) 9 (d) 36 


Complete the following : 
га | The sum of measures of two complementary angles is =+- 


(2 | The area of the parallelogram = e+ the area of the triangle with common base 
and lies between two parallel lines one of them carrying this base. 


13 The projection of the point (7 » 4) on the y-axis is the point =+- 
(4| The two diagonals of an isosceles trapezium are «гс. 
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(5 | If the lengths of two adjacent sides in a parallelogram are 6 cm. » 7 cm. and its smaller 


height 15 5 cm. » then its area is “өөө cm 


[a] In the opposite figure : E 
AD // BC 
» 0 is the midpoint of EC D А 
Prove that : 
The area of A ABM - the area of A DME 


C B 

[b] In the opposite figure : " 

m (4 B) = 90° 

ve 
»AB=3cm. »BC=4cm. 
A s 
;: AD = 13 ст. »DC= 12 ст. : S 
Prove that : m (Z ACD) = 90° B ов C 


a [a] Find the area of the trapezium with two parallel base lengths 8 cm. » 10 cm. and its 
height is 6 cm. 
[b] In the opposite figure : 
AB // CD ; ACN BD = (E] 
»AE=4cm.  BEz3cm. ; СЕ = 6 cm. 
(1]Prove that : A АВЕ ~ A CDE 
(2) Find : The length of ED 


[a] In the opposite figure : E 
The area of the figure ABCD = the area of the figure ABCE D A 
Prove that : AC // ED 
[b] In the opposite figure : 
^ ABC is right-angled at B » BD L AC 
АВ = бст. » BC = 8 ст. AC = 10 ст. 
Find : The length of each of BD and CD 
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Answer the following questions : 


Directorate of Education 
Inspection of Mathematics 


11! Choose the correct answer : 
(T) In A ABC » if (AB? > (BC)? + (AC)? » then Z C is кк сн, 


(a) acute. (b) right. (c) obtuse. (d) straight. 

(2]If AB // XY then the length of the projection of ABonXY annusa the length of AB 
(a) « (b) > (с) = (d) € 

(3) In A ABC 5 if (AB? = (AC)? + (ВС)? » m (Z B) = 50° » then m (4 A) = өөө. - 
(a) 50 (b) 40 (c) 90 (d) 130 

(4] If ABCD is a parallelogram » m (Z A) + т (Z C) = 160° , then m (4 В) өөө е 
(а) 80 (b) 100 (c) 160 (d) 360 

(5) In the opposite figure : A 
ABC is a triangle » AD is a median » 
then the ratio between 
the area of A ADB : the area of A ABC is eee Е P B 
(а) 1:2 (b) 2:1 51:3 (d)3:1 

A Conritii: 
(11IfAABC— A XYZ »m(Z A) +m (4 В) = 80° , then m (2 Z) = нөсөө е 


га | If the area of a square is 50 cm? » then the length of its diagonal 18 ==- cm. 


[to] 


If the two triangles are similar » then their corresponding sides are сс 
Гай AB L BC , then the projection of AB on BC is 1 


5 | The area of a triangle is equal to half of the area of a parallelogram » if they have 


а common base «эээ 


[a] In the opposite figure : D A 
ABCD is a parallelogram » AE — 4 cm. А 
; DE 23 cm. » m (4 AED) = 90° ^ 
Complete : 1 The area of A AED = нө cm? C ? 4 
[г | Тїе area of the parallelogram ABCD = ceee cm? 
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[b] In the opposite figure : E 
AD // BC 
» D is the midpoint of EC D A 
Prove that : The area of A AMB = the area of A DME 
C B 
D A 


E [a] In the opposite figure : 
If the area of A AMB = the area of ADMC 
, prove that : AD // BC 


[b] In the opposite figure : 
ED // BC , ED =8 cm. , AE = 6 cm. 


; EC = 12cm. 
(л ] Prove that : A ADE ~ A ABC 


(2) Find : The length of BC 


[a] In the opposite figure : 
AD L BC » m (4 ВАС) = 90° 
» DB =9 cm. » DC = 16cm. 


Find : The length of each of AB ;AD;AC C 16cm. D 9cm. B 


[b] In the opposite figure : 
m (4 C) 2 90* , AE L BD 
: BC = 7 cm. CD = 24 cm. 
"АВ = 15 ст. , AD = 20 ст. 
(1]Find : The length of BD 
[2] Prove that : m (7 BAD) = 90? 
(3) Find : The length of AE 


IE Damietta Governorate ё) Math Supervision 


Answer the following questions : 


D 24cm. C 


Choose the correct answer from those given : 
(3 | The area of the rhombus whose diagonal lengths are 8 cm. and 10 cm. 


equals — — ст“ 
(b) 40 (c) 20 (d) 18 
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(2 |If the projection of a line segment on a straight line is a point » then the line segment 
ee eene the straight line. 


(a) // (b) L (с) = (d) C 
(3]If the length of the base of a triangle is 6 cm. and its corresponding height is 3 cm. 
» then its area equals “эс cm? 
(a) 18 (b) 9 (c) 6 (d) 2 
(4) A square whose diagonal length is 6 cm. » then its area equals == cm? 
(a) 36 (b) 24 (c) 12 (d) 18 
[5] The two vertically opposite angles are «эээ 
(a) complementary. (b) supplementary. (c) adjacent. (d) equal in measure. 


Complete the following : 


(1 | The area of the parallelogram = «өн x its corresponding height. 
“8 |е the ratio between two corresponding side lengths in two similar polygons is 3 : 4 
» then the ratio between their perimeters is ===> 
3) In A ABC » if (AB = (AC + (ВС)? » then m (4 ee ) = 90? 
4\If A ABC ~ A DEF and m (4 C) = 70? »then m (4 F) = +100 9 
5 Тһе number of diagonals of the quadrilateral equals ---- 


[a] In the opposite figure : 
ABC is a triangle » ED // BC , AE 29 cm. 
ЕС = 12 ст. » ED = 8 ст. 
[1] Prove that : A АВС ~ A ADE 
[2] Find : The length of BC 


[b] In the opposite figure : 
The area of A AEB = The area of A DEC 
Prove that : 
AD // BC Ё 


А р 
С 
П [a] In the opposite figure : A D 
AD // BC » X is the midpoint of BC 
Prove that : 
The area of the figure ABXM = The area of the figure DCXM X C 


B 


[b] ABCD is a trapezium in which AD // BC » if BC = 2 AD = 20 cm. and its area = 180 cm? 
» find its height. 
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- Final Examinations 


В [a] In the opposite figure : А 
ABC is a triangle ; m (4 BAC) = 90° 
» AD L BC ; BD 29 cm. » DC = 16cm. 
Find : AD » AB » AC c l6cm. D 9cm. B 


[b] Determine the type of the triangle ABC according to its angles where AB = 7 cm. 


» BC = бст. АС = 9 cm. 
114 El-Fayoum Governorate (AES | Math Supervision 
Choose the correct answer from the given ones : 


Answer the following questions : 


(11А rectangle its width is 6 cm. and its length is 8 cm. » then its diagonal length 


rOM— cm 
(a) 14 (b) 48 (c) 4 (d) 10 

[2] The diagonal length of a square = 8 cm. » then its area = -ee cm? 
(a) 24 (b) 32 (c) 64 (d) 12 

(3) A circle its area = 16 7 cm? , then its diameter length = -+--+ cm. 
(a) 7 (b) 16 (c) 32 (d) 8 

(4 | ABC is an obtuse-angled triangle at B » then (AC)? -+ (AB)? + (BC)? 
(a) « (b) = (с) > (d) < 

(5 | ABCD is a rectangle » then the projection of AC on BC Beere 
(a) AB (b) BC (c) CD (d) AD 


Complete the following : 


[1] If two polygons are similar » then the corresponding side lengths are =e- 
and the corresponding angles are =e 


(2) In the triangle ABC » if (AB = (AC? - (BC)? 5 then m (Z o: ) = 90° 
3) Triangles with congruent bases on one straight line and have a common vertex 
are n 


1S seris] cm. 
[5] In the opposite figure : A 
(АС) = CD x «e 
C D B 
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Geometry 
[a] In the opposite figure : 
ABC is a triangle in which : 
BD = 2 ст. CD = 8 ст. ,AD=4cm. 
, AD LBC 
Prove that : m (Z BAC) = 90° 
[b] In the opposite figure : 
A XYZ is similar to A RYX » m (4 YXZ) = 90° 
Prove that : XR L YZ and if XY = бст. » XZ = 8 cm. 
» find : the length of RZ 


П [a] In the opposite figure : A B M N 
ABCD is a rectangle M ЄАВ,МЄАВ 
»СМ// DM ; CD - 5cm. AD = 18 em. ; | 
(1] Find : The area of ће figure MNCD S 
(2]If CN 2 20 cm. 


18cm 


» find the length of the perpendicular from M to CN D 5cm.C 
[b] In the opposite figure : D 4 
ABCD is a quadrilateral in which 
Prove that : C B 


[a] In the opposite figure : D M Р 
ABCD is a quadrilateral » АМ = MD 
» СМ = МВ 
» the area of the figure ABNM = the area of the figure DCNM C N B 


Prove that : CB // DA 
[b] In the opposite figure : 
ABC is a triangle » BC // OL 
AO z4 cm. » ВО 22cm.» AL = 6 cm. » BC = 7.5 cm. 
(1 | Prove that : A ABC is similar to A AOL 
[2] Find : The lengths of LC and OL 


С 7.5ст. B 
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Final Examinations 


Kom Ombo Educational Directorate 
Al-Qahmury Formal Language School 


15| Aswan Governorate Е 


Answer the following questions : 


Choose the correct answer : 


[1] The area of a rhombus whose two diagonal lengths are 6 cm. and 10 ст. — cm? 
(a) 60 (b) 30 (c) 15 (d) 10 

(г | The number of axes of symmetry of a square equals “сс 
(a) 1 (b) 2 (c) 3 (d) 4 

(3| All .............-. are similar. 
(a) squares. (b) triangles. (c) rectangles. (d) parallelograms 

(4) In A ABC 5 if (AB)? = (AC) + (BC)? + 4 » then Z C is eeen 
(a) acute. (b) right. (c) obtuse. (d) straight. 

[5] The area of a triangle is 24 cm? and its height is 8 cm. » then the length of the 
corresponding base is ===- cm. 
(a) 16 (b) 6 (c) 3 (d) 12 

Complete the following : 

(1) In A ABC » if (AC — BC) (AC + BC) = (AB) » then m (Z eee )2 90° 

(8]1f AB L BC , then the length of the projection of AC on BC equals -++--++ 

(3]If A ABC ~ A XYZ and m (Z A) + m (4 B) = 60° » then m (4 Z) = сс 

(4 | The diagonal length of the square whose area is 50 cm? equals «+++ cm. 

[5 The area of the circle of diameter length 14 cm. 18-19 cm? (Where Л = =) 

[a] In the opposite figure : І І р А 

ABCD is a parallelogram 
, AC NDB ={M} ,ECAB 4 А 


where the area of A АМЕ = the area of A ABC 
Prove that : The figure BECD is a parallelogram. 


[b] In the opposite figure : 


ABC is a triangle in which : BD = 2 cm. 
;CD =8 cm. AD 24cm. ; AD L BC E. 


Prove that : m (Z BAC) = 90° 


—— For the next year ask for : 


Geometry 


Я [a] In the opposite figure : E D A 
ABCD is a parallelogram 
;ECAD ,ВЕПСр = [F] 
Prove that : e B 
The area of the triangle AFD = the area of the triangle EFC 


[b] Determine the type of the triangle XYZ according to its angles 
» Where XY = 8 ст. » YZ= 11 cm. and XZ = 6 cm. 


[a] In the opposite figure : 
AC // DE ; AC 24cm. ; AB - 3 cm. 
» CB = 2 ст. and DE = 8 ст. 
[1] Prove that : A ABC ~ A EBD 
[2] Find : The length of BE 


[b] In the opposite figure : B A 
AB /// CD ACN BD- {м} 
» the area of the triangle AMD = the area of the triangle MCE 
Prove that : MC // BE E € D 


© In: 
» Maths 
e Science 


» Hello English 
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GUIDE ANSWERS 


25 
PREF 


SECOND TERM 


і Answers of unit опе 
Answers of Exercise 


a 
[1)5,6 


[3]-3.6 

8 
[1100 5) (x 4 3) 
[8)(X - 3) (X - 4) 
(8) (x - 2) (x 4 7) 
(71(Х-8) (X+ 2) 


8 

(4) (x+2y)(x+3y) 
[21(b-2c) (b 5c) 
[3)(x-12y) (x-3y) 
[(4)(X- 8y) (X * 3y) 
[1] (a+ 17) (a -2) 
(3) (X 4 5) (x -2) 


a 
[13108 +6) (x + 3) 


(3) (P — 10) (P +4) 
a8 


[2)-2,-6 
(4)- 15 ,1 


(2) (X * D (X 10) 
(а) x-2) (X- 15) 
(6) x+ 6) (x -2) 
(8) (x - 5) (x « 2) 


(2) (a+ 25) (a 3) 
[a] (x-3) (x - 7) 


[2] (x? -5) o2 - 3) 
[а] (a? —7 b?) (à? + 8b?) 


(11502 -2x-3) 2 5(X-3) (X 1) 
(2]2 (a? + 14 a + 48) = 2 (a +8) (a + 6) 
(3]y( *y-6)zy(y*3)(y-2) 

а) X (à -3 x-28) = x (x - 7) (X 4) 
[8]3 02 - 5 x - 14) 23 (X - D) (X € 2) 


(83x(Qà -5x«623x(x-2)(x-3) 

[2)-2 Q8 + x - 20) 2 - 2 (X € 5) (X - 4) 

(8)- (x3 2 X - 63) » - (X - 9) (X 4 7) 

(8) b? (à? -24 a + 143) =b? (a— 11) (a — 13) 

10) 2 (a* ~ 12 a? b? — 13 bY) = 2 (a? — 13 b?) (a? + bd 


Unit One 


[1X2 7 X 108 (X 5) (X 2) 
(83133 -4x-3x462232-7 X462 (X-6)(X- 1) 
(2)а2 — 16b? + 6 ab =a? + 6 ab 16Ъ2 
=(a-2b)(a+8b) 
[а) х? -23 x3 60 x= Х(Х2-23 x + 60) 
= X(X-3) (X - 20) 
(51x33 -13 X 36-2 X- 102 X3 - 15 X « 26 


z(X-13)(x-2) 
a 
(1]с=2,(х+ 5) (x-3) 
[2]с= 10 ,(х-2) (X - 5) 
[3]e 2 30 » (y - 29) (y - 1) 
[4]с= 12 ,(а +4) (a- 3) 
Try to find other values to the number c 
g 
(379 »2 (21х-3 
(8/12Х,7.Х (41Х-6 
(513 (814 
(917 
[10] 
[1]b (г!ь (8)4 fale 
{sla [B]e (71ь 
a 


The width = (X + 2) cm. 
The perimeter = 2 ((X + 4) + (X  2)) 
=2(2Х+6) = (4 Х + 12) ст. 


(0С-1)-4) ((х-1) +2) =(х-5) (x+ 1) 


Answers of Exercise 


| 

(112 х+1)(х+1) (2)(3a+1)(a+2) 
[3](5 2-2) (2-1) (41(3Х41)(Х-5) 
(5/(5Х-6)(Х-2) (81(3 X44) (X42) 


3 | 


Answers of Algebra and Statistics 


[8](5a- 8) (a- 2) 
(10) (22 1) (42+ 3) 
(12) (4а- 3) (3. a+2) 


(71(3 Х-1)(2Х-3) 
[8] (3у-2) (у+3) 
11) (4у-7) (у +3) 


а 
[1)(х-2у)(2х-у (2)(3х+у)(х-7у) 
(31 a b) 2a b) [aO y -39 ул х) 


[8)(10 a —9 b) (a 2 b) 
()0 Х «30 y) (х? - y) 


[5 | 

[113232 -7 X 46 23(2 X- 3) (x -2) 

(224(232-7 x-15 24 (2 X 3 (X- 5) 

(3]5(3m* «5m-2) =5 (3 m- I) (m 2) 

(4) x (833 -27 X -20) = X (8 X+5) (X — 4) 

[5)2х(3х2+7х+4)=2х(3х+4) (X 1) 

(8)3x(6x* «1132-10 =3 Х(3х2-2) (222 +5) 

(7)-3¥ y (Sy?-2y-1)=-3 Ху? (5у-7)(у+1) 

[8]4 (c +d) (3 X? 17 X+ 20) 
=4(c+d)(3X+5)(xX+4) 


[1)232 6X 13 X 4242 2 X3 19 X « 24 
=(2X+3)(X+8) 

(81232 +28 xy-Sy*=(6X-y)(2X+Sy) 

(3)]5y?-28 Ху- 12 = (5у+2 Х)(у-6х) 

(425b? 20b «4-4b-5 
»25b?-24b-1- (25b * 1) (bB- 1) 


(8/(6 X47 y) (X-9 y) 


(115 x-7) (X 1) [8] x +4) (X2) 
[312 X-5) GX «2) (810:-2)0 x - 1) 
(8143 x-2) (х +3) (810: x -3) (x2) 


(2)2x?-xy -6y 2QX«3y) (x -2y) 
(815х2-3Ху-2у &(X-y) 6 X «2 y) 


a 
[115 x-7 


а 

[1102252 X- 5) (Х+ 3) 

(Їгс-24(2Х-1)(Х-6) 
Try to find other values. 


ї212Х-3 


(4 


a 

The two dimensions are (2 X + 5) cm. (X + 7) ст. 
when X = 3 then 

the two dimensions are 11 cm. and 10 cm. 

the perimeter = 2 (11 + 10) = 42 cm. 


G- (4 (a+b) +1) (@+b)-3) 


[2] (32 х+3у)+2(х-у)) ((2X+3y)-(X-y)) 
=(8X+7y)(X+4y) 


Answers of Exercise 


[t] 

Each expression of numbers 3 » 5 »8 +9 and 12 is 
a perfect square trinomial. 

B 

(37-19 [2] (x « y? (313 x «2* 
[ajsSb-1?  [s]Ga«b? = [s)Qx-y* 
[2)!/$8)oe-S b  ([e](147x* [E] (6-5k)? 
(a0) (1-5 a2? 

a 


(1129 y! -6y« 220 y- 1? 
[2]3(4 X3 + 12 xy 9) 232 X 43yY 
[8]6(42* 4221) 26 (2a? +1)? 

(416 (a* - 2 ab? + b* = 6 (a? - bà? 
(5)5a(4y^-12y 49)» 5а(2у- 3)2 
(8)6х(4+4х+ х2) =6х(2+ х) 
(7)32(1 4142 + 4926) 2 3z (1 7 2 
(8)b (42+ 4bc +c?) = b (2b + cy 

(8]- (36 a? — 60 ab + 25 b?) 2 (6 a — 5 b? 
fio (c - d) (12x 33) = (c - d) (1 +20 


a 2 2 
Dir- maed 
002 х-1) (4) (0.1 X- 1? 
= = 


(114932 -70 Xy «25 y! = (7 X-5 y 
(8)4x1—28 xy +49 y 3 2 x -7 yf 


[3] m? - 22 mn + 121 n? = (m - 11 n 
(41Х2-2Хуку”-4Ху 
=Х2+2 Ху+у = (Х+у) 


a (:s4x 
(4]« 14 Zl 
(79? 
(10) 9 a? 


@ Ge 
(Ble 


a 
[3] (87 + 13Y = (100)? = 10 000 
[2)(99 -98? =P 21 
[3] (7.3 + 2.7)? = (10)? = 100 
[a] (20.7 — 0.7 = (20) = 400 
[5] (997)? + 2 х 3 х 997 + (3) 
= (997 + 3)? = (1000)? = 1000 000 
[8)(99 + 1)? =(100)? = 10 000 
(7) (5% -2x 5x94 (9) = (5—9) =16 


+: The area of the square = 9 X? + 30 X+m 
z^ (9 X? +30 X + m) is a perfect square 


(30 х2 _ 900x? 
"ax9x1" 36x 25 


2. The area of the square = 9 X? + 30 X + 25 
=(3X+5) 

г. the side length of the square = 3 X +5 

when X=2 ~. the side length =3 x 2+5=11 cm. 

2. the perimeter = 11 x 4 = 44 cm. 


(D Gyon) sexe 
(8) (a b) - 2e?) = (a « b- 25? 


[2](a 5) (a- 5) 
[43)7 y 4 DC y- 0 
[e] (15 x+y) (15 X- y) 


[2] + 24 ab 
(819 
(8142 


(3) Ы xy 
18149 
[9] y* 


(2)c 
[elb 


aja Гаја 


Gle 


Answers of Exercise 


a 
(1102) (x -2) 
[3](4 X43) (4 X-3) 
[s](x«2y) (x-2y) 


E a 


(7) (25a+9b)(25a-9b) (s)G«yQG-y 
(8)25-9 = (5-3) (54320 

(10) (ab + 1) (ab — 1) Im) (а + с2) (a b с2) 
fale +10) (32-10) (3) (4а? +3) (4а? - 5) 
88 (1 Gy 

as (3 xiy) ($ x- 1) 


a 

(13108 + 62 - D = G2 1) (X - 1) (X 1) 
(2108 «4y gd -4 y) = (x? «4 y) (x + 2y) (x -2y) 
Са) (250 + 1) Q9 — 1) = (50 + 1) (225 + 1) (5 - 1) 


а 

(4) 2 (22-16) =2(х+4)(х-4) 
(2)х(х2- 25) = x (X +5) (X - 5) 

(з) OP - 1) =x? (x « D (x- 1) 
(412(4Х2-25)-2(2 X4 5) 2X - S) 

(s]xy Q8 - y*) = xy x y x - y) 

(813 x (9 xà - 16) 23 x 6 x 443) (8 x 4 y)) 
D4 02-9)= 1(х+3)(х-3) 


(s)3 8 - 1) =3(х+ D) (x- 1) 
в еф) е) 


(10) (2а b) (4 b? - 25 à?) 
z(2a-b)(2b452)(2b-5a) 


a 

(4) ((a+b) +2) (a+b) - 2) 
=(a+b+2)(a+b-—2) 

(21(144:-1)(1-44-13) 
=(1+a—1)(1-a+1)=a(2-a) 

[3)(3a+(@a+b)) (3a-@a+b)) 
z(5a-b)(a- b) 

[a] (ab + (ab - 1)) (ab - (ab- 1)) = Qab- 1) 

[8) ((x+ D  (x- 0) (K+ 0 - (x- 1) 
22Xx224X 

[6] (3 (m - 1) + 5 (m + 1)) (3 (m- 1) - 5 (m  1)) 
z(3m-3«5m5)(3m-3-5m-5) 
2(8m«2)(-2m-8)2-4(4m-^1)(m-4) 


Unit One 


Answers of Algebra and Statistics 


D (x+y +5) +(X-y-5)) (Х+у+9-(х-у-5)) 
=2х(2у+ 10) =4Х(у+ 5) 
[E] 4t? -5p? 2 22-92 = (a -3b) (a 3b) 


a 
(31077 +23) (77 – 23) = 100 x 54 = 5400 
[2](78 + 77) (78 - 77) = 155 x 1 = 155 
[3] (11.6 + 1.6) (11.6 1.6) = 132 x 10 = 132 
[4] (8.27 + 1.73) (8.27 — 1.73) = 10 x654=65.4 
[5] (95 + 5) (95 – 5) = 100 x 90 = 9000 
(8) (999 + 1) (999 — 1) = 1000 х 998 = 998000 
(712 (2587) - 24.13] 
22 (25.87 + 24.13) (25.87 – 24.13) 
=2 х 50 х 1.74 = 174 


[4] (30 + 1) (30 — 1) = 900 - 1 = 899 
(81(100 + 3) (100 — 3) = (100)? – (3) = 10000 — 9 
= 9991 


a 
The expression = ((X+ y) + (X -)) ((x+y)-(X-y)) 
ш2Хх2у-4Ху-4х8-32 


a 
х ((3а-2) –(3а+2)) +24аЬ 
= бах (40) + 24а 
= - 24а + 24аб = zero 


a 

(93y2xs9y| (85x55x;9m? 
[9)16.8х,8х [4]6 (872 
(13 (719 (811 
(819 (10| 28 

Ф 

(11с (ё!а Be Ma 

(8)с [8]a (Ja [8]b 

Ф 


Let the length of the other side — X 
^X = (41 – (402 = (41 – 40) (41 + 40) 21 x 81 = 81 


[ 6 


z. X= 08129 cm. 
2. The length of the other side = 9 cm. 


a 
[3] (a - b? - e? = ((a - b) +) ((a- 5) - c) 
z(a-b4c)(a-b-c) 
[2](2а+3)° -4a (2a * 3b) 
=(2a+3b)((2a+3by'-42") 
=(2a+3b)((2a+3b)-2a) ((2a+3b)+2a) 
=3b(2a+3b)(4a+3b) 


[3] 

(ху) = 4 taking the square root of the two sides 
7 X-y =2 where X>y 

№ у= (X+y) (X-y) =8х2=16 


Answers of Exercise 


(a) (x+2) od -2 x 4) 

(2) (x- 1) GP « X « 1) 

[3)(4 X3) (16232 - 12 X 9) 
(a](2 x - 5) (4 X3 + 10 X € 25) 
(81(5-4)(25-5аа2) 
(81(7—3 m) (49+ 21 m 9 m?) 
(7) (m +4 п) (m -4 mn + 16 п) 
[8)(8 x-y) (642€ +8 Xy +y’) 
(8)(xy43) G3 y! -3 xy 9) 
по (3 Xy-4) (922 y + 12 Ху» 16) 
89(4а-25)(14 +аь+4ь) 


8a (L- 1) (Qe EU $) 

13) (2 a + 0.1) (4a? -02a + 0.01) 

па) (0.3 m — n) (0.09 m? +0.3 mn + n?) 

fas) (1+ 5 62) (1-5 b? 25 b*) 

fae) 2 x-7 y!) (4 33 + 14 Xy? 49 y*) 

[2] (х2 + y?) (x4 -58 y? « y*) 

fag) (22 – 8) GO +8) 
-(x-2)Q8 2X4) (x42) (XP -2 X * 4) 


B8 
(11209 +8) 22 (x «2) Q2 - 2 x 4) 
[2)3 Q8 -27) 23 (x - 3) Q2 e 3 x 9) 
(3) LP +64) = Ll e (C-4 16) 
(4m (P 27 m) = m - 3m) (+3 [m «9 m^ 
(13x od «23x (x « n G3 -x 1) 
[e)2x3 à -27 2 2x* (x -3) (x7 «3 x 9) 
(7)2 (8 х? + 125 y") 
=2(2X+5y) (4X -10xy«25 y!) 
[8]2 b (8 а? + 343 b?) 
72b(2a4«7b)(4a^- 14 ab +492) 
(8)2xy? (27 х*_8уз 
z22xy!'Gx-2y)(90X35e6xy4y) 
(90) 4 X y? (125 x3 — 64 у) 
=4 X y (5x-4y) (25 X? +20 xy + 16 y) 
HF O8+8)=4 «2 08-2x44) 
62 4 02-27)-4 (х-э) 07 +3.x49) 


8 

(Ја [аја (819 (41с 
(514 131) 131) [gle 
ü 

(x^ x1 


(8)? a+ 5) (4a?— 10a 4 25) 
(3)(x* у(х" ху? y 

[4)8 а? — 27 = (20-3) (45 624 9) 
(8) x7#43%44 


(8) 2а+1 

a 

X -y'sx-yyxsy 

2022 (X y) i Х+у= 10 

nOX ey sce y) o8 - xy + y!) e 10x28 = 280 

B 

(4) ((X+ 9-5) (ox S? « 5 oce s) +25) 
= Х(Х 10 X254 5 X4 25425) 
2XQ.15 X475) 


(2) ((m-20)-2n) x (m-2n? «22(m-22)«4n!) 


7(m-4n)(m-4mn«4m «2mn-4n? 4n?) 


z(m-4n)(m'-2mn««4n) 


Unit One By 


[3]2 (1- (x - 19) 
22(1-(x- 1) (1 +(X- D +(x- 1°) 
=2(2-X)(1+X-14+2°-2x+1) 
з-2(-3)00-х-1) 
(4) ((x+5)+(x-5)) 
x ((X+ 57 - (X+ 5 (x- 5) +(x- 5?) 
=2X (x? «10x «25 - x1 +25 + x! 10 X+ 25) 
=2X(X +75) 
(5) ((x+y)-(x-y)) 
x (X+ y+ (X+ y) x- y) x- yy!) 
=2y OP +2 xy +y?+2?-y? + 2 xy +y?) 
=2у(3 х2 +y) 
[6] (m-n) (1 + (т-алр) 
= (m - n) (1+ (в –п))(1 = (m- n) + (m—n)?) 
= (тп) (т-п+ D(1-m«n«m'-2mn«n) 
106-4) -4= 6-8 = 02-2) 6233 4) 
(8) х? -27 +28 = « 1 2 (X 1) Q8 - x 10) 


а 
1) (a? - 1) (m -2) = (m— 1) (m? + m + 1) (m? - 2) 
(21061) o8 - 8) 

z(X*108-x«1(x-2) (22x24) 
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(X+ S (X+5) =(X+5) (axe S - 1) 

= (X+5) (0+5) 1) (oc SP + ce 5) 1) 
= (X+ 5) e 4) (X + 10 X «25 X4 54 1) 
= (X+5)(X+4) QË + 11 X 31) 


a x3 y3 e (x yy x3 + xy e y) 

se X-y=1 » Xyz2 
хХ3-у-1(26х1-у)) а) 
7. We should find the value of x? + y? 

v X- y = 1 (squaring the two sides) 

^ (X-yP=1 

5 X -2 X y +y? = 1 (substituting by X y = 2) 
1X7 -44+y m] 2 х?+у?=5 
substituting in (1) : 

22Х7-у"-1(265)-7 


Answers of Exercise 


[3] X (a+b) * y (a+b) = (a +b) (X y) 

(2)b (a-d) +h (a-d) = (a- d) (b + h) 

[3] X (a y) + (a y) = (a y) (X * 1) 

[4]a (m — n) + (m - n) = (m — n) (a 1) 

(81 Х(а-с) * y (a- c) = (a - c) (X y) 

[6] m (X- y) - n (X - y) = (X- y) (m-n) 

(z)y (x45) «7 (X45) 2 (Х+ 5) (y +7) 

[8)7 (x-4 ка(Х-4)-(Х-4)(7 +a) 

[8)5 01-2 т) -a(/ -2m) = ((-2m) (5-2) 
Goa (3 X-1)-2b(3 X-1) 2 (8 X- 1) (a- 2b) 
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(1)e (c +d) +h (c * d) = (c +d) (c +h) 

[22m (3 т+ 1) -п(3 т+ I) (8m 1) 2 m-n) 

(3)2m(4n-m)43/(4n-m)- (4n-m) 2m «3 

(4x (x-22)-2y (X-22) 2(X-22)X-2 y) 

(5) (а +b)? - c? = (a b - c) (44540) 

[8)(5 х- 1? -y' »(6x-1-y Gx-1«y) 

(2)1-(x*42y! 20-x-2y) 0 X«2y) 

(81(Х-у) (X+y)4+4(X+y)=(X+y) (Х-у+4) 

(8)(x-2y) (X «2y) -5(X-2y) 
z(X-2y)X*2y-5) 

(10) (3 ху” 4а. (3 Х+у- 2а) (3 Х+у+2а) 

(12 x (Xy +a)-y (Xy +a) =(Xy +a) (2X - y) 

Gal b X(aX+1)-(ax+1)=(aX+1) bX- 1) 


B 
Aa? (a+ 1) + (a+ 1) = (a + 1) (a? + 1) 
(2) x2 (X -3) + 6 (X - 3) 2 (X - 3) (€ +6) 
(3) (a+b) (a? - a b +b?) - (a +b) 
z (a b) (a! -ab b^ - 1) 
(a) x2 (xe 2) - (x2) 
2(X*2)080-D2(X*2)(X- D (X 1) 
[s]a? (a 1) -9 (а+ 1) 
= (a 1) (à? — 9) = (a + 1) (a—3) (a +3) 
[e]x* (8 X 2) 44 8 X 2) = (8 X 2) GC +4) 


|8 


2]? +8)4+6y (y +2) 
=(y +2) (у2-2у+4) +6y (y +2) 
=(y +2) (у2-2у+4+6у) 
-(уж2)(у +4y+4) 
=(у+2) (y +2 = (у+2)? 

[аја (2-32? -15 + 5а) 
=a (a? (a—3)+5 (a—3)) 
= a (a — 3) (a? + 5) 

[9] a? (a? — 2) + (à? - 2) = (а? – 2) (a? + 1) 

по) x? (у? «8- (y? 8) = (^ + Sx?- 1) 
2(y*2)(y?-2y e 4) (X- 1) (X 1) 


[4] 

(1138 o? = 1)- 0? - n (2 - n 0-1) 
s(X-1) (X41) (x- 1) Gà « x 1) 
=(х- 17 (X+1) 0G x1) 

(2]4m*-(9m' -6m«1)24m*-(3 m- 1 
2(2m-Gm-1) (2m? « G m- 1)) 
-Qm-3ms1)2m'«3m-1) 
z(1m-1)(m-1)Qm?*3m-1) 

[3] 121 x* - (100 x? +20 x 4 1) 

2121 X* - (10 x « 1? 
= (1 х -10x- 1) (11 X? « 10 X 1) 
= (11 X 1) (X- D (11 X? 10 X 0) 


(312x (8 (x 3) -9 x- 27) 
22 x (xd (x « 3) -9 (x 4 3) 
=2X(X+3) (02-9) =2 X (X3) (X -3) (X € 3) 
22X(X-3) (X «3» 

(8142 + 4аь+ 42-9 = (a42b)-9 
=(а+2Ь- 3) (4+2 + 3) 

(3) u* (b-5)-7a2(b-5)- 18(b- 5) 
=(b-5) (a? -7a- 18) = (b - 5) (a -9) (a+ 2) 


a 
(1) 0-2) +(х-2 у) =(Х-25у)(Х-2у+1) 
[2)3(х2-5 Х- 24) -у(х- 8) 
=3(Х- 8) (Х+ 3) -у(Х- 8) 
= (х8) (300+ 3) -у) =(X-8) (3 X«9—-y) 
(8147-1ка-141(а-1) (а & a 1) + (a— 1) 
= (а 1) (а2+а+1 4+1) = (а – 1) (à a2) 


(4147-8-22-4 
= (a4 2) (à? -2 a 4 4) + (a 2) (a 2) 
= (4+2) (82-2а+4+а-2) =(а+2) (a9 a2) 


(11 х +4+4х2-4 02 = (0442064) Ax 
=(02+2)2-42=(02+2-2х)(02+2+2х) 
=(0-2х+2)(2+2х+2) 

(2) x* + 16 x? + 64 - 16 22 
= (X? +8)? - 16 7 = Q8 8-4 X) Q2 8443) 
z(X-4X48)084X28) 

(з) « 4xy! +4уї 4 02у e o +2 y 4 хуг 
=(02+2у2-2 xy) (х +2у2+2 xy) 
=(22-2 Ху+2у?) (х2 +2 xy +2 у?) 

[4] xt + 16 х2у2+ 64 y* – 16 ху? 
= (02 + 8 у2)2 - 16 y? 
= (+B y?—4 ху) (XP +8 у? +4 xy) 
= (02-4 xy +8 у2) (02 «4 xy «8 y!) 

(5) a* + 100 a?b? + 2500 b* — 100 a?b? 
= (a? + 50 b? — 100 a*b* 
= (a? + 50 b? — 10 a b) (a? + 50 b? + 10 a b) 
= (a? — 10 ab + 50 b?) (a? + 10 ab + 50 b) 

(8181 x* + 36 x22? + 4 24 -36 x27? 
= (9 2+2 22) -36 xz 
= (9 02 «22-6x2)9Xx +222+6х2) 
=(9 0-6 Х2+2 22) (9 2+6 Х2+2 22) 

(714 x* + 100 x22? + 625 z* – 100 x*z? 
= (2 X? + 25 222 100 x32 
= (222+ 25 2? — 10 xz) (2 X? 4 25 z? + 10 xz) 
= (2 2-10 2+ 25 27) (2 x! + 10 Xz 4 25 22) 

(8) 64 x4 + 144 х2у2+ 81 y! 144 x2y? 
=(8 2+9 y? — 144 x2y? 
=(8 X? «9y5-12 xy) (822 +9 y! 12 ху) 
= (8 0-12 Xy +9 y) (8 X? + 12 Xy +9 y?) 

(8]3 (4 X' « y) 2 3 (4 X* c 4 xy? . y a ху?) 
23(QX «yy -4xy) 
230xX +у2-2 ху) (22 +у?+2 ху) 
=3(2X°-2xy+y?) (222 «2xy4 y) 


8) 


Unit One 


f192 y? (4 х + 812*) 
22y(4x* + 36 X32? + 81 z* — 36 222) 
=2 y? ((2x° +927)? -36 xz) 
=2y? (2X +9 22-6 Xz) (2X7 +927 +6 Xz) 
22y!QxX'-6xz«92) (2X7 46 xy +922) 


a 

(9) 9 x44 627 «14 2x2- 622 
з-(Х17-4Х-03Х-1-2Х)(3Х7-142Х) 
-(3Х"-2Х41)(3Х7-2Х-41) 

(2)x' «8x3 «16-28 x2 - 8 x? 
= (02 + 4)°- 36 x? = 3 «4-6xX) O8 4462) 
=(X°-6 X44) (9° 46X44) 

(3) x*+ 18 x2 «81 «932 18 x? 
= (x? + 97-9 x2 = (x2 4 9-3.) (x3 -943x) 
= (X -3X+9) (X27 «3x49) 

(4) 9 x4 -24 X* + 16-25 X? + 24 x7 
=(32-4)2- № =(302-4-х)(302-4+х) 
-(3Х7-Х-4)(3Х7-х-4) 
=(3 X-4) (X+ 1) (3 X4) (X- 1) 

(5) х +4 ху2 Ayt +3 х2у2_4 х2у! 
= (х2 +2 у2) x 
= (02 +2у2- ху) (22+2у2+ху) 
-02-хуж2у)(2-Ху»2у) 

(6) m*- 2 n^n? + nt- 11 mên? + 2 m?n? 
= (т? ~ n) -9 mn? 
= (m? — n? — 3 mn) (m^ — n^ +3 mn) 

7 (m^-3mn- n?) (m^ + 3 mn - n?) 

(7) x4 + 10 xay? + 25 yt + х2у? - 10 xy? 
= (+5 y – 9 х2у2 
= (02+ 5 у2-3 xy) (х2+5у2+3 ху) 
= (02-3 ху+5у2) (2+3 ху+5у2) 

(8]a* +8 a?b? + 16 bf 4 a?b? -8 а22 
= (а2 + 4.022 —4 a? 
= (a? +4 b? — 2 ab) (a? + 4 b? 4 2 ab) 

z (a - 2 ab + 4b?) (a? +2ab+4 b?) 

(8) хі +2 xly? + y* -7 xy! -2 xy? 
= (2 yy -9 ху? 
=(P+y?-3 ху) OÈ «y! «3 xy) 
=(X -3 Xy +y (+3 Xy +y 


Answers of Algebra and Statistics 


10:16 x5 - 24 xd y? 9 y* 28 ху? + 24 х2у! 
з-(43-3уу-4ху 
=(4@ -3y -2 ху)(ах2-3у2+2 ху) 
2(4Xi-2xy-3y) 4X3 «2xy-3y) 
8114 x* - 20 у> + 25 y* -29 Х2у2 + 20 Ly? 
=2 -5y -9y 
=(22-5у2-3 Ху) (2х2-5у2+3 ху) 
2x -3xy-Sy)QxXx «3xy-5y) 
=(2X-Sy)(X+y)(2X+5y) (X-y) 
а) 3 (m* — 2 m?n? + n* — 16 n?n?) 
23 ((n? - i? - 16 m^?) 
= 3 (n? - n? — 4 mn) (m? - n? + 4 mn) 
23 (m! —4 mn - n?) (m? + 4 mn - n?) 
(312 (25 x* +9 y* -34 xdy?) 
=2 (25 x*- 30 у? + 9 y! -34 xy? + 30 Ху?) 
=2 ((5 Х2-3у2)2 –4 жу?) 
=2(5 2-3у2-2 ху) (5 2-3у2+2 Ху) 
=26(5 2-2 Ху-3у2) (5 2+2 Ху-3у2) 
=2 (5 +3 у) (Х-у) (5 Х-3у) (Х+у) 
па) 2 a (9 b* — 57 bc? + 64 с“) 
=2 a (9 b — 48 22 + 64 сї — 57 bc? + 48 bc?) 
=2a (3 62-8 с2)2 -9 b’c?) 
= 2а(3 2-8 с 3с) 355 -8c! +3 bc) 
22a(3b/-3bc-8c) (32 + 3bc-8c)) 


BH 

(119 x* - 10 ху? + y* 
29x'-62x3y! + y! - 10 ху? + 6 ху? 
= (302 -у2) -4 жу? 
=(30-у2-2 Ху) (3х2-у2+2 Ху) 
28x -2xy-y)Gx «2xy-y) 
=(3 Х+у) (х-у) (3 х-у) (Х+у) 

[2)х* - 19 xy? + 25 y* 
= Хі 10 ху? + 25 y* 19 ху? + 10 ХУ! 
-(3-5у9-9ХхУ 
=(02-5у2-3 Ху)(%№-5у2+3 Ху) 
= (22-3 Ху-5у2) (0+3 Ху-5у?) 


10 


(3) 16 x* - 28 хуг + y* 
=16X +8 Ху? + y*~ 28 Ху? -8 ху? 
= (4 Х yy – 36 ху? 
=(422+у?-6 Ху) (4х2 +у2+6Ху) 
= (422-6 Ху+у2) (4 2+6 Ху+у) 
(44 a* — 24 ab? +9b* 
= 4а + 12 а22 + 9 b 24 a?b? — 12 ab? 
= (2 а2 + 3 b? – 36 аъ? 
= (2а2 +32 +6а)(2а2+32+6а) 
= (2а2-6аъ+ 302) (282+ баЬ+ 32) 


п 

[170 -4 y^ ac «4 y*) 
-02-2у)(Х32-2у)(х"4у) 
=(C-2y) (02 +2y) Ot+4 ХУ! -4у”-4 ХУ) 
208 -2y) od «2 у2) (pd +2 y?)?-4 xy?) 
=(х2-2у2) (х2 +2у2) Q2 42y! -2xy) 
х(Х2-2у!-2ХУ) 
-02-2у)(02-2у)(0-2Ху-2у) 
х(%0+2 Ху+2у2) 

(2) Oct - 25) (хі + 4) 
= (X2—5) (02+ 5) (х +402 +44 Ху 
2080-5) (22+ 5) (0х2 « 2? -4 x?) 
200-5)08045)080 42-23) Q8 42422) 
= (x25) (x7 +5) XC -2X4+2)0C +2X4+2) 

(3) (x* - 9 y* o «4 y^ 
=(X -3 у?) OC +3у?) 
х (х +4 Xy! -4у!-4 ху?) 
= (x?-3 y) (x? +3 y*) (02 +2 у2)2- 42у?) 
= (x?-3 y) (2+3 y?) 
х(02+2у2-2 ху) od +2у2+2 ху) 
= (22-3 у2) (х + 3у2)(2-2ху+2у2) 
х(х2+2 Ху+2у2) 

[а) (81 х + 64 y^ (x* - y*) 
= (81 XÉ + 144 x*y? 64 y* – 144 ху?) 
x-y y) 
= (09 х2+ 8 у2)2 - 144 Хуг) (x-y) x y OF y) 
2(9324852-12xy) 9 x38 y? 12 X y) 
x(x-y) (X+y) (х + уз) 
= (9 22-12 Ху+8у2) (9 2 +12 Ху+8 у?) 
х(х-у) (X+y) (22 + y) 


Answers of General Exercises 
on Factorization 


I6x-3y(6x«3y) 

(2]2x* (09 «27 =2 x2 (x «3) 62 -3 x49) 

[3)2 y 3 (y « 1) 

[4)2 x* -9) 22 (x? -3) (x2 + 3) 

(s)2 (x*- 10 x + 24) 2 2 (X - 6) (x - 4) 

[8] (X « 4 

[7)2 x«3) (4x! -6x49) 

(8)(y - 51) (y 1) (9)(5 x 3) 

fol (x — 9) (x +9) 

ау (у 1) =у(у2- 1) (у2 +1) 
=у(у- 1) (у+ 1) (у2+1) 

(12) (3 x-2) (x 4 3) hal (x - 6) (x-2) 

1143 x (x? +4) « 2 (x? +4) e (x2 +4) (3x 2) 

(a5) (x —5) 02 +5 X 25) 

ae x-3? 

(17142 (a 3) -9 (a. 3) 
= (à* — 9) (a - 3) = (a— 3) (a + 3) (a +3) 

па +20 -4 (X42) =(X+ 2) (oc 2) - 4) 
702) (X*2-2) (X 2*2) = X(X 4 2) (X 4) 

ag-Qx'«15x«7)2-Qx«1)(x«7) 

(eol (x - 5) (x - 2) 

204 x! e4xty e y! 4 2у2-0 2 +у20_4 у> 
=(2X +у2-2ху)(2х+у:+2ху) 
2QX-2xyey)QxX +2Xy +y?) 

ga (3 X! -4 y) 322 +4y%) 

(23) (x? — 4) (x? - 5) = (x - 2) (x 2) (22-5) 

fea (1-2 3) (1 239) 

25) (a? — 25 b?) (а? 25 b°) 

las (X y) - x) (x+y)? x oc y) +22) 
зу(02-2Хуку -х -хХуухд) 
=у(3х2+3ху+у2) 

iz (7 х+ 5 yy fes (5 x + 2) (x - 1) 

өв x* - 2 xty! + y! 1 х?у2 2 xy? 
= 00 ~y?)?-9 22y? 
=(X°-y?-3 Xy) (X7-y?+3 xy) 
208-3xy-y) (02 +3 xy-y%y 


мъ), 
Unit One Sl 
B3 x* Q2 -5 x «4 2 3 x2 (x - 4) (x - 1) 
(31) (3 x- 1) (x- 6) lag Q x7 yr 
BI - 8 y) (х3 +8 y?) 
z2(X-2y Q8 *2xye4y) (x«2y) 
х(2-2Ху»4у) 
842 у (у-2)-7(у-2)-(у-2)(2у1-7) 
85/3 (Sat -227b 763) 23 (542 7 b) (a +b) 
38162-7 ху+2у2=0х-у)(3х-2у) 
887) 64 X* + 16 хуг  y* 16 хду? 
= (833 + y! — 16 xy? 
2(8X3« y!-Axy (833 « y аху) 
-2(8X53-4xy«y) (Sx! ea xy y) 
a) (x? + 3) (x? — 8) 
(58) 5 (4 хі +8 x^? 4.9 y) 
=5 (4.28 +12 XY? +9 у! 8 Х2у2_ 12 xy?) 
25(Q3* +3 y??—4 xy) 
=5(2X°+3y?-2xy)(2x2+3y?4+2xy) 
=5(2 22-2 ху+3у2) (2202 +2 ху+зу?у 
(ao (9 x? - 4 y*) (x? y? 
= (3 X-2y) (3 X+2y)(X-y)(X+y) 


ü 
(11Х(Х-6)-0 
+ Х=6 
(2)(X—4) (X-- 4) =0 
^ X-4z0then X=4orX+4=0 then X=-4 
+ SS= {45-4} 
(3)(2xX-5)(2x+5)=0 .2x-5-0 
х X= $ or2X+5=0 then x==5 


^X200rX-620 
z^ 5.5 = {0 +6} 


[4] (X+3)(X+2)=0 
~ X+3=0 then X=-30rX+2=0 then X=-2 
^ SS-[-3 :-2) 

(8)(x-5)(x-3)-0 
4 X-5z0thenX250rX-320then X 23 
J SS={ 5 3} 

(6) (x-5)(x+4)=0 
^s X-3=0 then X=5 or X+4=0 then X=-4 
^ 88-15 :-4] 


11 


Answers of Algebra and Statistics 


(2Gx«0Qx-350 :3Х41-0 
E =-40r2x-3=0 then x= 3 
$s={-4,3} 

Ї81(2Х-1)(Х44)-0 
22X-1z0then X= + or x4+4=0 then X2-4 


2 

255= {40-4} 

[9)(х+2)2-=0 ћепх+2=0  2Х--2 
:85-1-2) 

(40) (3 X - 1? 20 3Х-1-0 
axed ss={4} 

B 

(x -xz0 4s X(x-1)20 
4 X=OorX-1=OthenX=1 
2 SS={0+1} 

[2)4x?-49-0 М(2Х-1)(2Х-7)-0 
1: (2X-7) =O then X=F ог(2 X4 7) 20 

=27 х 12.8 

then X27 :88-12 21 

(31Х2-Х-6-0 2. (X+3)(X-2) =0 
2 X+3=0 then X =-—3 or X—2=0 then X=2 
5.8 = [3 :2) 

(4|Х1-2Х-15-0 М(Х-5)(Х-3)-0 


2 X-5=0 then X2 50r X43-0then X 2-3 
= SS={5+-3} 
(5)2x*-10X+12=0 
z (X-3)(X-2)=0 
2. X-3=0 then X=3 or X-2=0 then X=2 
ё 85-13 :2) 

[8)6x? -x-2220 2000-2) (6х+ 11) =0 
^ X-2=0 then X=20r6 X+ 11 =0 then X= =t 


“XP -5x+6=0 


555= {2.1 
)5х2+12х-44=0 7. (5X +22)(X-2)=0 
2.542250 then X==2 orx- 2-0 then X=2 
TOUR 

1 SS= {=F 12} 
(в)12х2-47 Х+45=0 +. (4X-9)(3X-5)=0 
7. 4X-9=0 then X=4 or3 X-5=0 then X= 


4 
MSS G 3 


Га 


а) х2 +3=12 = 2-9=0 
2. (X=3)(X+3)=0 


^ Х-3 = 0 then X=3 or X+3=0 then X5 -3 


5 85-13 '-3} 

10) 2-3 Х-5 Х=0 1 02-8Х=0 
2 X(X-8)=0 
“X= OorX-8=0 then X=8 
^ 88-10 S8] 

g 

(1130-5 x 620 М(Х-3)(Х-2)-0 
2 X-3201then X23orX-220 then X22 
5855-1392) 

[2) 2+3х-10=0 s (X45)(x-2)20 


2. X+5=0 then X2-50rX-220then X 22 
:8841-592) 
(a)x*-2x-3-5=0 
2000-4) (X+2)=0 
4 X-4=0 then X240r X+2=0 then Х=- 2 
1. $S={4>-2} 
(412Х"-10Х-20-4Х-0 


,32-2Х-8-0 


42X35-6x-2020 .3X2-3x-10-0 
a (X-5) (X42) =0 

^ X-520then X=5 or X+2=0 then X--2 
255={5,-2} 


(5/(Х-3-7)(Х-3-47)-0 

2. (X-4) (X+ 10) =0 

2 X-420then X 240r X 10-0 then X=- 10 

5858-14-10) 
(81Х-2Х4-14Х-3-0 

А(Х-2)(Х-1)-0 

^ X-220then X220r X1 20 then X=-1 

:585-125-1) 
(71(Х--3)(2(Х-3)-7) 20 

a (X43) (2х+ 13) =0 

^ Х+3 = 0 then X=-3 

or2 +13 =0 then х= 2 


sSS2[-3,-P 


nxX*-x-220 


Unit One -. S 


E 3y-4=0 then y =4 ory~1=Otheny=1 


(8)4x2 «Ax 129x? 6x41 


4X -9X «4X«6X«1-120 S$S={4.1} 
-5X 00x20 Х2-2Х-0 (2) Multiplying the seni by'2 
KC gd инь 4238-2Х-3-9-0:232-2Х-12-0 
X= = = 
эт 2-38-Х-460 +. (X-3) (X+2)=0 
5858-1052) 
(2)432 4x14 32— -2Х-1-10-0 ^ X~3=0 then X =3 or X+2=0 then X--2 
453 -6x-820 2(5Х44(Х-2)-0 * SS= {35-2} 
> $X+4=0 then X==4 or x-2=0 then x=2 | (3) Multiplying the equation by x 
nX.223x 43-3x4429 


*“S$={=4,2} 
(0) xX? -6Х-9-3Х49-10-0 
n %4+9X48=0 ^ (X+ 1) (X+8)=0 


^ (X-2)(X-1)=0 
E X-2=0 then X220rX- 1 20 then X1 


^ X+1=0 then X=—1 or X+8=0 then X2—8 Байн) 
:88-(-1.-8) (4) Multiplying the equation by 2 x 
ge ee E -232-10-Х :23Х1-Х-10-0 
^ (2X-5)(x+2)=0 
(112х(32-4)-0 ^ 2X(X~2)(X+2)=0 2Х-5- =Othen X= Š or x+2= O then Х--2 
^ 2X=0 then X=0 or X-2=0 then x=2  SS= {34-2} 
or X+2=0 then x=~2 да 
55 = {0525-2} -AX(X-0230  4x?-x-30-0 


(2/4Х”-9х-0 хх(4Х2-9)-0 
ixQx- 3) 2х-3)-0 


2 Х=00г2Х- 3=0 then x=3 
or2X «320 then x» 2 
x 85-10 (3 x3 
(37024) (32 - 1) 20 
“+ (X—2) x-2) (х 1)(Х41)-0 


700+ 5) (2-6) =0 2. Х+5=0 sthn X=-5 
orX-620 then X-6 
^SS. 1-5 +6} 


(Je Be (s)d = [ala 
(5)а (814 (2b [с 


5 X-2=0 then X= 2 or X+2=0 then X2—2 a 
orX-1s0then X= 1огх+ 1 =0 еп X 2-1 (313 (81854 (810 54 (8:(4--4) 
5.5 = {2,-2,1,-1} e iio sae; 
(ot och cajus ga 
х(Х-2)(Х42)(Х2-4)-0 Multiplying both sides of the equation by х 
^ X-2=0 thenx=2 2Хх2-1-2Х 4X1-2x«120 
or X+2=0 then X2-2 Кар 2Х=1 
or X? + 4 =0 (has no solution in R) хут Peed 
^ SS.= {25-2} Another solution : 
a a ——— Squaring the two sides of the equation 
[1] Multiplying the equation by 3 a (х-4)-а4 хх2.26-ү 4 


53У”-7ук4-0 2 (3у-4)(у-)=0 | X!'edr24-222 
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—— 
Adding 2 to the both sides 
37) Ls i 16. 
eX 2evpz342 245323) 236 
Taking the square root to both sides 
ux+tes 36=+6 
Another solution : 

338222 ТЭ ЭРЭ! 
(x*x) =X «2« 312 X «x2 

= 34+2 = 36 

Taking the square root to both sides 
nXeLea 36-26 
Multiply the equation by 12 
n2X(X-2)-3X(X*1)28(X-3) -24 50 
,2317-4Х-331-3Х-428Х-84-24-0 
s-X421x-10880 02-21 х+ 108 =0 
2 (Х-9)(Х-12)-0 2 Х-9=0 кпХ= 9 
or X-12=0 then X= 12 S.S= {9,12} 


Answers of Exercise 9 


Gje (гс (3159 {ale 
(514 (814 (е 


[2 | 
Let the number be X 0-5 X=36 
20-5 X-36=0 (X+ 4) (X-9)=0 


2. X+4=0 then X = ~ 4 (refused) 


orX-—9=0sthenX=9 ~. The number is 9 
a 

Let the number be X 

Sn2x^ 72135 2202128 =0 

n. 02-64=0 2 00-8) (X+8)=0 


2. X-8=0 , еп X= 8 or X+8=0 then X2—8 
z. The number is 8 or 8 


п 
LetthenumberbeX =. 422 = 81 
л422-81=0 n (2X-9)(2X+9)=0 


7 2X-920 sthenx= 3» 


or2 X 9-0 sthen Х= 9 


<. The number is 2«-$ 


Let the number be X nxX-6x 
,Х1-6Х-0 ^s X(X-6)20 
^, X = 0 (refused) or X - 6 2 0 s then X=6 
2. The number is 6 


Let the number be X 
ххх -12 
х(Х44)(Х-3)-0 
“ХЇЄ4 0 then X=-40r X-3=0 »then X=3 
2. The number is - 4 or 3 


№ +х-12=0 


[7] 
Let the number be X 2Х)-2Х-48 
,Х2-2Х-48-0 2 (X +6) (X-8)20 


2. X+6=0 then X = — 6 (refused) 
or X-8=0 s then X78 


2, The number is 8 
а 
Let the first number be X 
-. The second number = 20 ~ X 
х(20-Х)-75 2.20 Х-02-75=0 


2.020 Х+75=0 

2 X-15=0 sthen Х= 15 
orX-520 then Х= 5 

2. The numbers аге 5 and 15 


Let the first number be X 

2. The second number = X + 5 

n Ê + (X45) = 73 

дож x2 4+ 10X4+25-73=0 

sS2X5 10x-4890 n х2+5х-24=0 
(X*8)(X-3)20 

n X+8=0 > then X=~-8 

ie. The two numbers are ~ 8 and — 3 
or X—3=0 then X53 

i.e. The two numbers are 3 and 8 


^ (X- 15) (X—5)=0 


Let the first number be X 

*. The second number = X + 4 

л X(X+4)=45 

хХ-4Х-45-0 

(Х29)(Х-5)-0 

7 X+9=0 then х= 9 

ie. The two numbers аге — 9 and — 5 
orX-5=0 sthenx=5 

i.e. The two numbers are 5 and 9 


Let the first number be X 

+, The second number = X 4. 2 

ХХ + (X42)? = 130 

nX X 4x«4-130-20 

n2xX'-4x-12620 

хХ22Х-63-0 

^ X+9=0 sthenX=~9 

ie. The two numbers are — 9 and —7 
oX- 7z0 «then X27 

i.e. The two numbers are 7 and 9 


^(X-9)(x-7-20 


Let the numbers be X +X + 1 "X42 

A X4+X414X4+2=(x4177 

-3Х43-3742Х41 2X -x.220 

^x-2) 1020 

ie. The three numbers are 2 *3and4 
orX+1=0 then Хе 1 

i.e. The three numbers are — 1 »0 and 1 


Let the first number be 7 X 

9 The second number is 8 X 

^ (7 X) x (8 X)-9(8 х) =80 

+. 56X°-72x-g0=0 

47x!-9x-1020 ^nOX«5(x-220 

^ 7X+5=0 then X=- 5 (refused) 
orX-2-0 then x=2 

i.e. The two numbers are 14 and 16 


^ X-220 then X22 


S 


Unit One 
14 
Let the first number be X 
S2X (X) 291 42x35 -x-9120 


х(2Х413)(Х-7)-0 «2x4 13=0 
»then X= —P (refused) or X 7 0 then X=7 
7. The number is 7 


[5] 

Let the number be X 

хх-1 -4 multiplying by 6 x 
46Xx)-6-5x 

+ 6X°-5xX-6=0 ^ (2X-3)(3X+2)=0 


^2X-320 ten X= Zor (3 x+2)=0 
еп х= 22. 


^. The number is 3. or 22. 

[16] 

Let the tens digit be X 

“the units digitis2x —  XQx)-(x423)-9 
220-3х-9-0 20 х+3) (х3) =0 
52Х+3=0 s then X= =È (refused) 
orX-3=0sthenX=3 +, The number is 36 


@ 

Let the age of Said now be X years 

^X -3(- 4)» 192 ^X -3x412-19220 
232-3Х-180-0 5-15) (X+ 12) 20 
^ X-1520 sthen X215 

orX*12z0 » then X = — 12 (refused) 

4. The age of Said now is 15 years, 


Let the age of Hatem now be X years 

5 The age of Hanan now = (X — 4) years 

АХ (x-4y = 26 

AX X -8Xx«16-26z20 

42x -8x-1020 528-4x—520 

^ (X-5) (+ 1) 0 ^ X-520stben х= 5 
or X 1 =0 > then X=- 1 (refused) 

7. The age of Hatem = 5 years and 
The age of Hanan = one year. 


15. 
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Let the age of Anees now be X ycars 
7. the age of Kamal now = (X + 3) years 
since 4 years 
The age of Ances = (X — 4) years 
The age of Kamal = (X 3 - 4) = (X ~ 1) years. 
s(X-4)X-0)5218 2. 0-5Х+4-18=0 
120-5 Х-14=0 2. (X+2)(X-7)=0 
2. X+2=0 > then X =—2 (refused) 
orX—7=0>then X27 
2. The age of Anees now is 7 years. 
The age of Kamal now is 10 years. 
20) 
Let the width of the rectangle be X cm. 
7. The length of the rectangle is (X + 4) cm. 
4S X(X+4)=21 2. +4X-21=0 
х(Х47)(Х-3)-0 
4X7 20 sthen X=—7 (refused) 
or X—3=0 then X23 
^, The width = 3 cm. and the length = 7 cm. 


Let the width of the rectangle be X cm. 
The length of the rectangle = (X + 7.5) cm. 
= X(X+75) =46 2 +75 X-46=0 
2X3 415x-9220 2.(2Х423)(Х-4)-0 
J: 2X+23=0 sthenX=—3 (refused) 

or X~4=0 sthenX=4 
^. The width = 4 cm. The length = 115 cm. 
The perimeter = 2 (4 + 11.5) 2 31 cm. 


а 

Let the width of the rectangle be X cm. 

2. The length of the rectangle is (X + 5) cm. 
The area of the rectangle = X (X + 5) cm? 
The side length of the square = (3 X) cm. 
The area of the square = 9X? cm? 
9Х"-Х(Х-5)-57 

х9Хх1-37-5Х-57-0 

2. 827-5 X-57=0 
(X-3)(8 X+19)=0 


[16 


“ X-3=0 


sthen Xz30r8 X+ 1920 
»then x=—12 (refused) 
7. The width of the rectangle = 3 cm. 
and the length = 8 cm. 
and the side length of the square = 9 cm. 


m (Z BCD) + т (4 ACD) = 180° 
s. X +8 X= 180° SX +8 X— 180° =0 
+. (X— 10°) (X+ 18°) =0 ~. X-10°=0 «then X= 10° 
or X + 18° = 0 «then X = ~ 18° (refused) 


a 

7 m(ZA)4m(Z B)4m(Z С) = 180° 

2х2 + 61° + 110° — 11x + 90° — 7 X = 180° 

2. XP 18 X 261° ~ 180° 20 
sX-18X481520 2(Х-9У-0 :Х-9Ф 
^m А) = 142°, т (2 В) = 11° and m(Z C) = 27° 


[25] 

Let the length of one side of the right angle be X cm. 

л The length of the other side = (X — 2) cm. 
4x (x-2) = 24 multiplying by 2 

^. X(X=2)=48 2. X2-2X-48=0 
(X-8)(X+6)=0 «.X-8=0>thenx=8 
or X+6=0 sthen X = — 6 (refused) 


л, The two lengths of the sides of the right angle are 
8 cm. and 6 cm. 


a 

“г The area of the triangle = 24 cm? 

B 4(S X+3)(X+5)=24 

(5X43) (X+5)=48 

“59° +28 Х+15 – 48 =0 
5Х2-28Х-33-0 ~ (5X+33)(X-1)=0 

5X4 33 20 »then х= —. (refused) 
orX-120 then X-1 

2. The lengths of the two sides of the right angle are 
8 and 6 cm. 

2. The length of the hypotenuse = 10 cm. 
The perimeter of the triangle = 8 + 6 + 10 = 24 cm. 


aj 

^ The triangle is right angled 

7. The hypotenuse = (2 X + 1) 

лох +(X-11P = (2x41) 

ЛА ex -21Х-121-4Х1-4Х-1 


л02-26Х+120=0 2. (Х-20)(Х-6)=0 
^ X-20=0 ,Њеп х= 20 
orX-6=0 ^ X= 6 (refused) 


*. The lengths of the sides of the triangle are 40 cm. 
+41 ст, and 9 cm. 


7. The perimeter of the triangle = 40 + 41 +9 = 90 cm. 
The area of the triangle = 4 x40 x 9 = 180 cm? 


D 

Let the width of the rectangle be X 

©. The length of the rectangle = 2 x 

2. The area = 2 X? 

^ (2X41) (X-1)=292-7 

4233-x-12232—-7 

^A-X-620 = X=6 

^. The width of the rectangle = 6 cm. 
The length of the rectangle = 12 cm. 

2 

УАМСО-АМАВ 

х MC _ CD „MD » LS MD 
"МА AB MB "МА 4 

* Мр = Ар -МА=7- МА 

х Wa Т-МА ^ 1227 MA- (МАЎ 


189/1] 
u 


^ (MA -7 MA + 12 20 2. (МА 4) (MA - 3) - 0 
2. MA-4 x0 «then MA=4 
or MA ~ 3 =0 then МА = 3 
(refused because MA > MC) 


30 
v Xx 10+X(13-x) =60 
х10Х-13Х-32-60-0 
AX -23x460-0 — (x-3)(x-20)20 
^ X-320 then X23 

or X-20=0 s then X = 20 (refused) 


Unit One 


(where X < 13) 
2 D 
Let the width of the tape 1-х- а) 
be X metre as shown in the figure à 
7. the width of the carbet item 
7 (9 - 2 X) metre, 


The length of the carbet = (12 — 2 X) metre. 

The area of the carbet = (12-2 x) (9 — 2 х) 

= 4 the area of the room 
«02-23 9-2х)= 1х9х12 
2108-42 х+422=54 422-42 X 45420 
х2Х2-21Х-27-0 4(2Х-3)(Х-9)-0 
5 2X-3=0 sthenX = 3 orX-9-0 sthen X29 

(refused) because it equals the width of the room. 
+. The width of the tape = 1.5 metre. 
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Answers of unit two 
Answers of Exercise 10 


EE Ы а | 2-394-1 y2 


(в)х-9-23394х-1.1 


ах 


B8 
т) -Р-8 mugTy- «(7 =7 


e) «((2) x(V) * -(2)77 

-((2) «4 
88-08) (5) «(5)--(8)--5*- n 
s (5 "уз 


(86-15) «57-25 (уф 


(а) (112)? x(-42) -2х2-2-ээ 
(ура $ 
ез) 


255712 5625 


|18 


ü 

mary "my -7 

(Ya) “°° = (43) =a1f3 

(3) (¥3)""°"" (уз) з 

Сан авиан 
ЗВ o 


?х(үз) 2x3 Zx3 
29 x2'75 23! x2254 


(5) ^x (12) ае (43) 
(үу ўз 
=з x(q2y7 
-(85)^«(52)*-1 


5) 3) x 3) 544-3-6 zeo 
“ Ч nr 


aa 42 PTT 5-3 6-3 6-5 

[s DR 2 2 5 

” (12) хгх5 (1) хай. 
-((2) х? х5-2х2х5-27х5 
=16x5=80 
-2 g2 Zu 

(81 х5 х(15) x3 2.342. ү2 яр 

= yx(ds) ? (15) 
23 x5*x(f5) хе ха $ 
(oy x (10y 


n - 
шэн 


PULLUM AE E 
(з) ax? 2 4 
ва FY 08) 05, 
2) (y (Y 


+ 


[e] 


2-72293 (19y* = 1 


—2X.4x*1 
(14 xà u3X*tx*2-3x. 41.9 
3x 


r г ха + Балдан X-1-X. 4-1 
Oe: arse =3 = 3 =f 


(nr x ut -22X*1x*1-3x 2.4 
duse xs NU uai am 
(4) Ls di x2" x 
хч 20-2 
Fs x^? XT XT =? 
gx х 36+2Х 


(8) x =22х+4- 2x-3 x35*?x- 2x-3 
A e. 4, 


-21х3”-54 
МЎ edn 


(813 MET AETH 


$T. 


(9) 27x хээ? х2 2842-1-20 
ae ми 


3х(2х3)5"!х25 345xXtly gixe2 эх 
ETT a дах 2x2 Xx 3 X 
=3!+2?xX+2-2x ух9ї6х-1- -2X_ 33, 997 


2 хз" уф 2% ха? х 22+! Qoo, 


Qxa 2" xa* 


ga)? u$ 
^ Фит" 


x+ 4-21Х 
#2 a us = 7?X*2-2x, 44-2х-2х 
2 хэ” 


ow dd 
ва) хул X gix- 2-x xp x- 3x 
=3%-2 y 9. 3x-2 
A37 23*21 
85]22X-2,5 3x42. 4-3 x. ух 
»*2*25 


The left side = 


when X22 


a 2% 2 (2%) = (sy = 25 


gx. 
2x, ((2) « 32% (43) 


зх-3, х 


BEPC L PEE эх 


= 3°X~3-2x-x, 33x-2x-x 


PX. = The right side, 


=34х+2х- -6х+3 =3=27 


x2 age 3-50-$428, 5-8 _ -4 


^2 x3*-*22 39.4 


Unit Two 


& 


а 
Da == (үз) M -3-2-9- 4-5 
ns) x 


(П) 2 
- у (60-2) DEDI 


тн 9'-a- »' 2-1 


Ч 40) -087-э4(Б)-а-аа 

D 

D3 c yf (х-уУ-3 (e «d 3) (1-43 y 
=3((2+15) 6-18) 


=3(4-3)'=3 


al). у. (55. = п) 


(SE) ар 


749-5613 +48 =97 -5613 


таб +175 «(за ху? 
Dar diar ae LE TE PE E 
“ Ё 

-$ 4. | 
(xy "Xy У (ТҮ (2 "uk 
Шоган faa 


(5) (0р, NOR. 
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(114 [2]c (314 (81с (51с 
[Bla [7]b {8)b (81с We 
Ја е аза — (b a 
ав) с Ab 8b asla eod 
(Ala 22) с 
a 
(113 (2! [8]zero [S zero 
(51 (8(-(2) ms  (9m-(5 
(81 0125 8935 085 
0 
mi mw. (8116 142025 
17| 
lic (ё|а (81с (41с 
(81ь [8]c 
п 
(17: 5^-5? лп=2 
[2]: 27" 22? ^A-n02$ n=-5 
(3). 3*7223* л -2-4 n=6 
(4]53"7?23"" 9 .mn-2zze л па2 
[8):: 3*7? 437? sn-22-2 л n=zero 
(817 BY -BY ^n-lbz4 n=5 
e (Z)""=(%) 20-123 
2.20:4 ^ns2 

ne2 3 n+ - 
my" -() = ()"*=(8)° 
лж2--3 ^Ane-$ 

n-4 n-4 2 
mGy“ 40770) 
„(2)“ »(3)  :n-4--2 лаа2 
ю.(Зу7- 0. 

п+5 -6 
„(27° (087-09) 
(у= 3) 0+5=6 ^8z1 
(aa) 527752 520-4 ^42n-420 
^42n24 ^nz2 


(12) eithernz 3orn-4-0 

fig: 32x 3?7* 31 
An-220 

ma 2х22"+6- сэр 


42n472-5 


Bg 


x?-4=0 

1 Х=+2 
22*1-944 
хх1-9 

^ The SS.={-3 +3} 
T 2*-x.4 
2х1-х-2 
2000-2) (х+ 1) =0 
2.Хэ2 

7 Х=-1 
511.53 
^ The SS. = (3-3) 
22 35X-15 _ 6X43 


g 


25 Х-6Х=15+3 
Х=- 18 


Хан 
E це 


Ag 


^AX-122 


«IxI23 


т (5) (р) E 


MS 
4672, 6l 


anag 


хх1-4 

^ The 5.5. 2 {2 4 2] 
x?-9-0 

2 Х=+3 


4. 2х-х.2 
nx!-x-220 
Х-2:0 
orX+1=0 

“Тһе $.S.={-1 +2} 
2 Х=+3 


/.5Х-15-6Х-3 
5 -Х=18 

2. The S.S. = (- 18) 
2x-6zx-45 

*. The S.S.= {11} 


«Gy 


^X23 


* The SS. = (3) 


E: 329+2-2а..31 


л 2 


^ 2"-.64 


Aag 
^ne 


20-3 
-6 


Unit Two 188) 


1 28-2 
(81- = a =1 22%-2-8+1. 0 
4n-120 ons] 
LI Г 
2,32-8-1,238-28-2, 4-1 
aik sr! 12-22) ,2:1.09 


E 228928-48,, g12*22-4. 4,-2x 


52 x37543-2X 437*43-9* 
-2Х--4 ^X22 


“n-2=0 “n=2 5 
4n ln 
(8): = Na ax sinad is Cual 7 хай 23X-1x-2x. ү 
5 nas-2 x3 "x3 
е зен 2,2%%2 22$ a prta- 22 | + Pte “y-1s0 лу=1 
de лае] хажа! е 
2354315 452242 2 
8| +: 7 
(el xTx2 = £ mt =} 3a 
М n*2ne«2-2—-4n СЕ 
a2 np a? X=2-y ^7 Х+у=2 


Px Paz 7.7 “n=2 


g 

"(3 -Q3J ^A—X54 2Хэ-4 
:G) Gy" -G)'-Gy-4 
[o] 


CLR 
түүж, Жоу? 


5" lt PR oP Qs? 


De-a .x-422 Хз6 
^. The S.S. = (6) 

E SE = тс ^ mu da 
200+ 9)* = (10)* X4+9=210 
“X=lorxX=-19 +, TheSS.={1 +-19} 

(3) + (x? - x «25 nx'*-xa 
^X'-x-220 ^ +1) (xX-2)=0 


+. either X+ 1 20 * X=-lorx-2=0 Рр 7. эл ^ 6726 236 
^AX22 2. The 8.5.= {— 1 +2} 
x.» : vay 

(8): x5. x20 АЗОК-1)-0 (1 3*=3 ^X23 хайч) 

^ X=Oorx-1=0 Х-1 “3+y=0 дуз-3 

2 The S.S. » (0 +1} 

...x?-5x 16 4 
[8]: 5 1 “ава” (10) 222Х-1,28 221-3. 53 

,sx?-5 ER acil 

25 *= (19) -5 42X-123 хаад axe? 

2 2 
4.Х"-5Ха-4 “ X°-5X+4=0 3үтүхэу цн 
T 5 =25 

4(X-4X-1»0 sxs (5) = (¥5) - (15) 

7. Х=4 orx-1=0 “2+y=6 лу=4 

Хе] ^ The SS. = (154] 
(61:57 ^, 9x8 sx'22x48 B 


De [аја (аја [4]b (81ь 
(818 (Fle [8]b (8]a оја 
ать faja f3) b 


2х1-2Х-8-0 
5 (X-4) (X+ 2) =O either X -4 2 Qthen Х-4 
orX+2=OthenX=-2 .TheSS.- (4-2) 
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Answers of Algebra and Statistics 


2 

m-s (2)2 (311 (8)-1 (8)3 
(812 (7)-1 (811 8!-1 10104 
(mii (72) 2 1134,5 

(3); x**?2 24**? nX2£4 


(because : X + 224 + 2 = 6 "even number" 
or: X+2=-4+2=-2 "even number") 
orX4220 2Х--2 7 Х=+40г-2 
[2]: ах+3 1 = (3 - 1) (а2 + 1) (аї+ 1) 
a**3_ 1 = (а 1) (a^ 1) 
" ax? Я a***. аб 


^AX25 


-123a5-1 
7 Х+3= 8 


ers of Exercise 12 


6 [2]2 


*(8) (8) «afi 
-(s) ^ +2 (8) (S) «x (15) 


cir (6) хїх-08) « (12) 
= 2«(f5)" CO 
=2=(13) -(12) har aridis 
заву «(15) «(15) ^«(15)* 
-(65) 77-08) 
-14(13) 21427228 
өөг (87 - (15) * (15) « (15) 
22! x (qs) - (4s)? ** = 16x25- 12399 


SADED DMDEN 
EKAN (554) 


(818 (8-4 185-4 


ав 208578) (ys 2(¥3) 4 
TA 20341 4 2 


=3x4=12 


(8) Px (2) x3x {2 свхэх(0) 
642112 +2-2412, 8 
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[4] 
5 =a ou +a) PE E 
baa m +a") 
(8) -(12)=3-2=1 
ь? _ (a+b) (82 —ab b^) 
mare re (a+b) 
=a -ab+b? 


=(12) i= 45s (5) 
-2-1643-5-16 


[zla (зїа [аја [sid 


+ The total area of the cube = 6 (^ 4 
2612-31375 х 10? Pe ia 
a baal 3375 x10 


SRN E E cm. 
[E] +: The volume of the cube = Ё? 
^. The volume of the cube = (7.5)? 
Using the calculator » 
the volume of the cube = 421.875 cm? 


ч The volume of the sphere = 4 Jt r° 
7. 38808 x 105 - $ лт 
A 
á 3.8808 x 10° x3 i v 3.8808 x 10° x 3 
г. Pa SEREXTO XS Min Ни”: m 
Using the calculator г = 21 cm. 7 


ч The volume of the cone = £ x ^h 
77x10 = = лута" 


277х100 = 23 хлхһ 


ha 12x10 x3 


Using the calculator h = 15 cm. 
49x 2 


Bg 

c225x10* (1498 x 1075" 

Using the calculator we get: 

€ = 76765.85477 = 76766 to the nearest pound. 


[10] 
(1) y= 11.7 (1.02)° Using the calculator 
y = 13.17610031 = 13 million persons 


[2]у= 11.7 (1.02) Using the calculator 
y = 10.59 705 048 = 11 million persons 


x'yvÓ-y _ y(x"y?-1) 
жу? y 


эхху-(2413)(2-13)-4-3-1 
— B 43-4 
x-y Q- (2-Үз)а?-р. 


EE Way d. ни 


Answers of unit three 


ky 

mou (Ep (i 84 
(si ор; mé wt 
[9 ) zero 86 4 md. СЕ; 
a+ 1141 600 (15) 392 lamps 
а 

"jd (8)d [3] b 4lc 

[5] b [8] c [7b [8b 
[аја fo) с mb md 
63) c 


- 
e 


^ The multiples of 4 are 4 s8 512 $16 420 $324 
"its number « 6 


2. the probability = 
(815: The multiples of 6 are 6 » 12 5 18 »24 
its number = 4 
“+ The probability = 5. -4 
^^ The multiples of 4 and 6 together are 12 » 24 
its number = 2 
5 the probability = 42, = 
[4] +: The multiples of 4 or 6 are 4 2658512516; 
18 +20 , 24 its number = 8 
л The probability = $ = 4 
18152 The numbers which are divisible by 25 are 
nothing 


{a 


~<. its number = zero. 


“+ the probability = 0. = 0 


Unit Three 


EJ 


[8] -, * The numbers from 1 to 24 are positive integer 
numbers and each of them is less than 25 
its number - 24 


л. the probability = я -1 


(11 ** The even numbers from 1 to 40 are 2 54 56 » 
8510512514 $16 518 +20 522,24 526528, 
30 +32 +34 +36 +38 +40 
its number =20 .. the probability = 3-1 

(21. “Төлийн бна Lu and i и 
divisible by 3are3 56 59512515 518521 »24 
*27 430 $33 +36 $39 their number = 13 
^. the probability = 43. 

[3] The numbers from 1 to 40 and each of them is 
divisible by 10 are 10 +20 »30 +40 its number = 4 
^. the remained number are not divisible by 10 

Фо андете 36 
л the probability = 36. = -2 

[4] Те numbers from 1 to 40 and each of them is 
even number and divisible by 3 are 6 + 12 » 18 » 
24 +30 +36 their number = 6 
л, the probability = É = 

[8] ^ The numbers from 1 to 20 and each of them is 
à prime number are 2 +3 55 +7511 513517919 
their number = 8 


л, the probability = $ =} 
B8 


[1] The probability of getting an even number less 
than or equal to 4= 2 = 4 

[2] The probability of getting a number between 0 and 
10= $ 21 

[3] The probability of getting a number divisible 
by 7 = 2 zero 

(4) The probability of getting a number not divisible 
Цаг, 

(8) The probability of getting a perfect square = 2 =} 

181 The probability of à number satisfies the 
inequality : захчє 1-1 

a 

^^ The total number of marbles = 12 + 18 + 20 = 50 

(4) The probability that the marble is white = 48 = 5 
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Answers of Algebra and она 
(8! The probability that the marble is red = 42. = £ 
(3] The probability that the marble is yellow =-=% = zero 
Га! The probability that the marble is not red 
m 
-822-3-4 


(8) The probability that the marble is red or blue 


ed 


ü 
4 
Mat ОН gat 
[2) The probability that the pointer doesn't stop at the 
red colour = the probability —" 
at green colour or yellow colour = i 


a 

Number of those don't play any of the previous sports 

= 40 — (20 + 10 + 6) = 4 pupils 

-. The probability that the pupil is one of those don't 
play any of the previous sports = 5 = i 


** The number of red marbles = 22 ~ 12 = 10 and 
after drawing 2 red marbles the number of marbles 
became 20 and the number of red marbles = 8 


2. the probability that the drawn marble is black = 12. = 
D 


77 The number of girls = 20 and the number of boys = 30 
Ms On: a scii 


30 
72 The probability of drawing a red Бай = 1. 


2. The probability that the drawn Бай is blue 
-1-1-34 


5 the number of blue balls = 3 80 = 60 balls. 


The number of red marbles = È x 32 = 12 marbles 


13 
** The probability that the first player scores a goal 
6 
= 8 = $ -086 
the probability that the second player scores 


a goal = 25 = 0.78 


24 


7. 0,86 > 0.78 
2. We select the first player because his probability 
to score a goal is the greater. 


*^ The number of matches predicted to win 
20.6 x 30 = 18 matches 

“г The probability of loss the match 
= 1 (0.6 + 0.3) = 0.1 

7. The number of matches predicted to loss 
20.1 x 30 = 3 matches. 


15) 

The predicted number to the cars which makes 
accidents = 0.004 x 7000 = 28 cars. 

the predicted number that the company pays 
= 28 x 2000 = L.E. 56000 


[te] 
*^ The probability of defective units d = 5 


x The number of defective units = J x 6000 = 120 units. 


ш 

+ The ratio of fruits which is suitable to be exported 
= 100 % — 30 % = 70 % 

2. The amount of exported fruits 
z 70 % x 20 = 14 tons. 


-. The amount of exported fruits within 10 days 
= 14 x 10 = 140 tons. 


[n] 

[1| The number of defective production in the sample 
= 0.06 x 200 = 12 units. 

(2 +» The probability of fit units = 1 — 0.06 = 0.94 
^. The number of fit units = 0.94 x 1500 = 1410 units. 


[ro] 
(1 Death probability «7. = 0.0067 
(2) , Because these results help these companies to set 


(з The estimated number of death cases in one year 
= 0.0067 x 50 000 = 335 


D 
[1] The probability that the pupil uses bus = 4° = 4 
(а The probability that the pupil goes on foot 242. = 4 


‘3] the probability that the pupil doesnt use the 
bicycle = 45 = 4 

[1 the probability of getting a score of excellent 

А 730725 

12 the probability of getting a score of good = JT 
(3) the probability of getting a score of fail 

[4] the probability of getting a score of less than good 


2.4648 _ 12 
E Sj 


22 
(3) (a) The probability that the student prefers 
practicing football = -ŻE = 0.44 


(b) The probability that the student prefers 
practicing handball = in =027 

(c) The probability that the student prefers 
practicing athletics — D = 0.12 


(d) The probability that the student prefers 
practicing tennis = 5. = 0.04 
(e) The probability that the student prefers 
practicing hockey = 15 0.13 
(2) The number of students = 0.13 x 600 = 78 students. 
[23] 
(л) The total number of sales from the first type 
= 39 +82 + 34 + 22 + 53 = 230 shirts, 


The total number of sales from the second type 
= 61 + 18 + 66 + 78 + 47 = 270 shirts. 


The probability of sales in the first type 
-20-046 


The probability of sales of the second type = 270 = 0,54 
<. The second type is the more request and we 
advise the company to increase production of 
the second type. 
(2) The number of shirts of the first type 
= 0.46 x 4000 = 1840 shirts, 


(4) The probability that the unit be a defective 
=18 -006 
300 
[2] The probability that the unit be a functional 
з xS = 0.94 


7А 
Unit Three CRT 1] 
[3] No [410.06 - 094 = 1 
we observe that : the sum of the probabilities — 1 
[5] The number of the functional units = 0.94 x 1600 
= 1504 units. 


25| 
[1] (a) The probability of choosing the weight (125) 
-120--04 
(b) The probability of choosing the weight (250) 
2435 915 
300 
(c) The probability of choosing the weight (375) 
= 26 2032 
300 
(d) The probability of choosing the weight (500) 
= 29.2013 
300 
[2] We advice the manager of this company to 
increase production of powder of weight 125 gm. 


25) 
у The probability of drawing a red Бай = 2 
“+ The probability of drawing a white ball = 1-2 = 4 


7. The total number of balls = 3 x 5 = 15 balls 


a 
*^ The probability that the drawn card carries 

a number less than or equal to 8 = 1- | = 2 
^ The number of cards = 8 x 3. = 12 cards 
ʻn=12 


Answers of accumulative basic skills 


ü 

ja (8!а (c Hc (Sd 
(8] c (7] c Ba [Sle [Mc 
ffl a йг! c 3b fac 854 
(16) b a7 a WS b b (ma 
а 

(1 8 [8] 16 @ 2 (4]zero[8] 500 
(89441512) x? [8) 15 (871 914 
11121 (a4 3) 12сш.4 36 (8 3 
fis] 16 17) 25 (825 (9-4 (02 
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. зАУЖҮАЛЖ”А”СГАСРАСҮ AT eo 
22. “АЛ”аС”АГТАГР ADU А АА 


Unit Four i4. 
— a 
ар 
Answers of Exercise | 1 шавыг RATES NEHME 


п of A XCB , 
m . 5 the area of A XCY = 15 cm? 
^ cQ" 2 the area of 7 XBCY = 30 cm? 
— Mami 1 ч £7 ABCD and £7 XBCY have the common base BC , 
13 the length of the base x its corresponding height AY BC 
(4) equal 2. the area of 7 ABCD = 30 cm? (The req) 
a | А ü 
(Ud (8) (8)ь ++ AEBD is a parallelogram 
5 AEBD is 76.4 
(с sje aja ^ AE DB < EF// AB 
л, AEFB is a parallelogram (Q.E.D. 1) 
(4748 (8124 8148 ч C7 ABCD + £7 AEBD have the common base AD + 
(4134 (8160 ,50 8164 AD // EC 
2. the area of £7 ABCD = the area of 7 AEBD (1) 

^ £7 AEFB and £7 AEBD have the commen base AE 
" m(Z АВС) = 150° ^ m (2 ABE) = 30° AE // ED 
М x ME 
CQ NND ^ AB. AD 2. the area of 7 AEFB = the area of 7 AEBD (2) 

AEz4cm from (1) and (2) 
“+ The area of £7 ABCD = 12x 4248 са There) | the area of <7 ABCD =the area of 7 AEFB 
g (QED. 2) 
ч The rectangle ABCD and the parallelogram АЕРО | үр 

Ld A" ** £7 DBFE s DFCE have the common base DE 


s DE // BC 

2. the area of 27 DBFE = the area of 7 DFCE 
adding the area of A ADE to both sides we deduce 
that the area of the figure ABFE = the area of the 


л, the area of the rectangle ABCD = the area 
of £7 AEFD subtracting the area of A AMD from 
both sides we deduce that the area of the figure 


. 


АВСМ = the area of the figure DMEF (Q.E.D.) figure АРЕС (QED) 
a Ф 
^^ The rectangle XDEY and the parallelogram [3] ~ £7 AXYD and £7 ABCD have the common 
ABED have the common base DE base AD and AD // XC 
» AY DE 2. the area of 7 AXYD = the area of 7 ABCD (1) 
^ eamm ECT ABBD ^ tha save ог бөлмнийг ч £7 ABCD and 7 DEFC have the common base 
XDEY , B ed 
7 the area of the rectangle XDEY = 12 х 24 = 288 cm? : юм» «ишинд Q 
2. the area of 7 ABED = 288 cm? (First req.) Bon CI) aud D 
2. the length of the perpendicular from B to AD : 
L the area of C7 ABED 7. the area of 7 AXYD = the area of 7 ABCD 
AD = the area of <7 DEFC 
а * =9.6cm (Second req.) (Q.E.D) 
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Answers of аспау 


(2) -* Æ ADCB and £7 FDCE have the common 
base DC + DC // AE 
2. the area of LI ADCB = the area of 7 FDCE (1) 
** £7 FDCE and £7 XYCE have the common 
base CE » CE // XD 
^. the area of 7 FDCE = the area of 7 XYCE (2) 
from (1) 5(2) 
7. the area of LJ ADCB = the area of LI FDCE 
= the area of [7 XYCE 
(Q.E.D. 
[3] Æ DXYF and Z7 DCEF have the common 
base DF » DF // ХЕ 
-. the area of LI DXYF = the area of 7 DCEF (1) 
v CJ DCEF + £7 DCBA have the common base 


DC DC//AE 
2. the area of 77 DCEF = the area of <7 DCBA (2) 
from (1) and (2) 
7. the area of 7 DXYF = the area of 7 DCEF 
= the area of [7 DCBA 
(QED.) 
a A d 
+: ABCD is a parallelogram ^ AB// DC 
“EED + AB// NE а) 
7 EC = DN and adding CN to both sides 
2 EN=DC ^ EN - AB (2) 
from (1) and (2) 


2. the figure ABEN is a parallelogram. 
ч LI ABEN and 77 ABCD have the common base 
AB s AB // DE 


+. the area of 7 ABCD = the area of [7 ABEN (3) 

“ME AN ^. AM // BE 

+; £7 BEMN and £7 ABEN have the common base 
BE» BE// АМ 

^. the area of £7 BEMN = the area of [7 ABEN (4) 


from (3) and (4) 
2. the area of £7 ABCD = the area of [7 BEMN 
(Q.E.D.) 
Leti, 25x 2. |-3Х 


2. the area of 7 ABCD = lh, 25 X x3x 2 15 x? 
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s15x!z240  x?z16 2Х=4 
2. (25 Х= 20 ст +h, =3 Х= 12 ст. 
41,:4,«4:3 42-34 

a [, = 2223 = 15cm. 

2. the area of 7 ABCD = 240 cm? 

2 & xh, 2240 2.15, = 240 
<. h, = 16cm. (The req.) 
3 

(1jb [8]b [3]c [s]a 
Bid [8]b (71с [8]b 
a 

wt (8140 

g 

(116 (2]12 

a 

(1748 (124 


The area of A ABC = 4 the base length 
x the corresponding height 
=4xABxAC=4x4x3=6cm?  (Fimtreq) 
+s A ABC which is right-angled at A 
2 ВС) = (AB)? + (AC)? 
АХВС-116-9-1125-5сш. 
у.ФеаеаогААВС-4 x BC x AD 
6=4%5xAD 
7 Ар = 24 cm. 


The area of A ABC = + the base length х the 
corresponding height 

^ $ xACxBD- 4 x6x5- 15cm? (First req.) 
 thearea of A ABC = 4 x BC x AE 

E 152 ] «65 хАЕ 


САЕ-4 Š cm. (Second req.) 


(Second req.) 


а 
ч The area of A ABC = È the base length х the 
corresponding height = 2. x BC x AD 


=} x10x8-40cm? 


The area of A ABC = 4 x AC x BE 
л40-4 xi6x BE 2. BE 5 cm. (Second req.) 


в 

^ A ABC has the common base BC with the 
rectangle ABCD «A C AD 

^ The area of A ABC = 4 the area of С7АВСО (1) 

** A DAE has the common base AD with the 
rectangle ABCD 5 EE BC 

HB The area of A DAE = + the area of 7 ABCD Q) 
from (1) and (2) 
We deduce that the area of A DAE = the area of A ABC 

(Q.E.D.) 


(First req.) 


[5] 

^^ A ЕВС has the common base BC with the 
£ ABCD :EC AD 

“+ The area of A EBC = 4 the area of £7 ABCD 
but the area of 7 ABCD = the area of £7 ABMN 
(have a common base AB and between two 
parallel straight lines AB » CN) 

©. The area of A EBC = i the area of 7 ABMN 

(Q.E.D.) 


The area of 7 ABCD = AB x BC =4 x 10-40 cm? 

*^ The area of £7 ABEF 
= the area of 7 ABCD (they have the common 
base AB and they are between two parallel straight 
line AB + CF) 

4. The area of 27 ABEF = 40 cm? (Frist req.) 

"АХАР has the common base AF with £7 ABEF 
:X€BE 

л The area of A ХАР = 4 the area of 7 ABEF = 20 cm? 

(Second req.) 


br 
‘y ABCD and BECD are two parallelograms having 


the common base DC » AE // DC 


n 
"od. 


Unit Four шин 
7. The area of L7 ABCD = the area of £7 BECD (1) 
ч A ABD and £7 ABCD have the common base AB 
»DEDC 
“+ The area of A ABD = + the area of £7 ABCD (2) 
» ^ A MEC and £7 ВЕС” have the common base 
EC.MCBD 
^ The area of A МЕС = 4 
from (1) » (2) and (3) 
7. The area of A ABD = the area of A МЕС (Q.E.D.) 


the area of £7 BECD (3) 


^^ The two parallelograms ABCD , EBCF have the 
common base BC , AF // BC 

7. The area of 7 ABCD = the area of /7 EBCF (1) 

ч AABL » 7 ABCD have a common base AB 
‚LEDC 

2. The area of A ABL = 4 the area of £7 ABCD (2) 

^^ A FCL 5 £7 EBCF have a common base CF; L E BE 

2. The area of A FCL = i the area of 7 EBCF (3) 
from (1) » (2) and (3) 

2. The area of A ABL = the area of A FCL (Q.E.D. 1) 
Adding the area of A LBC to both sides 


*. The area of the figure ABCL = the area of the 
figure FCBL (Q.E.D. 2) 


7 ABCD and AEFD are two parallelograms having 
the common base AD » BF // AD 

5 The area of £7 ABCD = the area of £7 AEFD (1) 

ч A ABX has a common base AB with £7 ABCD + 
хєрс 

“+ The area of AABX = L the area of £7 ABCD (2) 

77 A DFX has a common base DF with <7 AEFD; 
XGAE 

л The area of A DFX = 4 the area of £7 АЕРО (3) 
from (1) » (2) and (3) 

7. The area of A ABX = the area of A DFX (Q.E.D.) 


+ The two parallelograms ABCD and AEFD have the 
common base AD >» BF / AD 
Á The area of £7 ABCD = the area of £7 AEFD (1) 
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Answers of Geometry 

ч A АВМ has a common base AB with 27 ABCD + 
мєср 

2. the area of A АВМ = + the area of £7 ABCD(2) 

99 A DMF has a common base DF with Z7 AEFD » 
MEAE 

2. the area of A DMF = 4) the area of 7 AEFD (3) 

from (1) » (2) and (3) 

2. the area of A ABM = the area of A DMF (Q.E.D) 


“г A ACD has a common base AC with £7 ACEF , 
DEFE 


2 the area of A ACD = 4 the area of £7 ACEF (D 
2 А ACD has a common base AD + 
СЄВС 

2. the area of A ACD = + the area of 7 ABCD (2) 

from (1) and (2) 

2. the area of 7 ABCD = the area of 7 ACEF 
(QED) 

E 


77 The two parallelograms EBCF and ABCD have 
the common base BC : BC // ED 


^. the area of 7 EBCF = the area of Z7 ABCD (1) 


е A DXC has a common base DC with the £7 ABCD 
:X€AB 


7. the area of A DXC = + the area of £7 ABCD 

ay Á UC haa n omui tone XC wtih, (7 DRCY 
»DEDY 

2 the area of A DXC = 4 the area of 7 DXCY 

7. the area of 7 ABCD = the area of 7 DXCY (2) 
from (1) and (2) 

2. the area of 7 EBCF = the area of 7 ABCD 
= the area of 7 DXCY (QED) 


[7] 
“ч ABCD is a parallelogram » XY // AB // DC 
7. ABYX » XYCD are parallelograms. 
(115 A ХІХ has а common base XY with 7 АВҮХ 
LEAB 
г. the area of A ХІУ = -} the area of £7 ABYX (1) 
^ A ХҮС has a common base ҮС with 7 XYCD + 
X€XD 


2. the area of AXYC = 1 the area of 7 ХҮСО() 
Adding (1) and (2) 
B the area of the figure XLYC = 4 the area 

of £7 ABCD (QED, 


(2]** A ХІҮ has a common base XY +L ЄАВ 
7. the area of A ХІХ = 4 the area of <7 ABYX(1) 
ч A XYM has a common base ХҮ with 7 XYCD 
»>MEDC 
г. the area of A XYM = 4 the area of 7 XYCD 2) 
Adding (1) and (2) 
7. the area of the figure XLYM = 4 the area 
of 7 ABCD (QED) 
[3] «+ AAXY has a common base AX with 7 АВҮХ 
Y€ BY 
7 the area of AAXY = 4 the area of C7 ABYX (1) 
“ч A XYL has a common base XY with 7 XYCD 
»LEDC 
©. the area of A XYL = 
Adding (1) and (2) 
х the area of A ALX = + the area of [7 ABCD 
(QED.) 
(81: A XYF has a common base XY with 7 ABYX 
УЄАВ 
л. the area of A XYF = 1 the area of £7 ABYX (1) 
*' A EXY has à common base XY with 7 XYCD 
921-197] 
+. the area of AEXY = + the area of <7 XYCD Q2) 
Adding (1) and (2) 
B the area of A FYE = 4 the area of 7 ABCD 
zm (Q.E.D.) 
[5] < A XLY has a common base XY with £7 ABYX 
LEAB 
л the area of A ХІХ = 4 the area of 7 АВҮХ(1) 
^ A XEY has a common base XY with 7 DCYX 
sEEDC 
А the area of A XEY =} the area of £7 ОСҮХ (2) 
subtracting (2) from (1) 
^ the area of A XLE = 4 the area of 7 ABCD 
(Q.E.D.) 


F the area of 7 XYCD Q2) 


a 


[a] + ABCD is a parallelogram + BD is a diagonal 


[b] .. ABCD is a parallelogram + BD is a diagonal 


«+ ALFM has а common base LM with 7 LMNE 


«ис arca of A LEM = + the area of £7 LMNE 
the area of A LEF + the area of A MEN = 5 the 


«+ A LEM has a common base LM with 7 LMNE + 


Unit Four 24 


.; A AFB has а common base AB with С7 ABCD » 
FEDC 

2. the area of A AFB = + the area of £7 ABCD 

«the area of A AFD + the area of A ВРС = + the 
area of 7 ABCD (1) 

<: A ВСЕ has a common base BC with 7 ABCD + 
BEAD 

х the area of A BCE = 1 the area of £7 ABCD (2) 
from (1) and (2) 

+, the area of A AFD + the area of A BFC = the area 
of ABCE 


subtracting the area of A BFC from both sides 
5 the area of A AFD = the area of A EFC (QED) 


a 

«+ ABCD is a square whose perimeter = 48 cm. 

АВ = 48 = 12cm. 

«+ E is the midpoint of AB 

2 AE= 4 AB=6em. 

2 BC is a height of A AEC corresponding to the 
base AE 

^ the area of A AEC = } AE x BC 
=4x6x12 =36em! (The req.) 


<> A XEY has a common base ХҮ with 7 ABYX 
‚ЕЄАВ 
2 the area of A XEY = + the area of 7 ABYX (1) 
<- A XMY has а common base XY with 7 DCYX 
„MED 
; the area of A XMY = 4 the area of £7 DCYX (2) 
subtracting (2) from (1) 
2 the area of A EMY = 4 the area of L7 ABCD 
(QED) 


& the area of A ABD = the area of A BCD (D 

«> BELF is a parallelogram » BL is a diagonal 

+, the area of A BEL = the area of A BFL (2) 

subtracting (2) from (1) 

2, the area of the figure (1) = the area of the figure (2) 
QED) 


the area of A ABD =the area of ACBD (1) 
.- XBFM is a parallelogram + BM is a diagonal 
2, the area of AXBM = thearea of AFBM (2) 
.. EMYD is a parallelogram » MD is a diagonal 
2, ће area of AEMD = ће areaofAYMD (3) 
adding (2) » (3) and subtracting the sum from (1) 
+. the area of the figure(1) = the area of the figure (2) 

(QED) 


a 

-+ The perimeter of £7 ABCD = 48 ст. 

2 AB +BC = 48 224 cm. 

2 BCs2AB  сАВФ2АВ-24 :. 3AB=24 
+ AB=8cm. »BC=2*8= 16cm. 

«: the area of A ABC = 56 cm? 

р ТАВ x the corresponding height of AB = 56 

2 1 8 x the corresponding height of AB = 56 

5 the corresponding height of AB = 56 = 14 cm. 


.FEEN 


area of LI LMNE 0) 


EEN the area of A LEM = + the area 


Ld d o BC = 16 cm. ЕС = 8 cm. 
(1) ва Q) The area of A AEC = х8 x 7 28 сай 
+ the area of A LEF + the area of A MEN = the area 
(Second req.) 


of ALEM (Q.E.D.) 


Answers Of © у 


23) 

Ч А АВЕ has a common base AB with £7 ABCD , 
ЕЄОС 

г. the area of A ABF = + the area of 7 ABCD 


г. the area of A ADF + the area of A FBC = + the 
area of L7 ABCD a) 


“7 A EBC has а common base BC with £7 ABCD + 
EEAD 

5 the area of A ЕВС = 4 the area of 7 ABCD (2) 
from (1) and (2) 


2. the area of A ADF + the area of A FBC = the area 
of A EBC 


Subtracting the area of A FBC from both sides 

<. the area of A ADF = the arca of A EFC 
Adding the area of A DFE to both sides 

^ the area of A AFE = the area of A DCE (Q.E.D) 


from A BDC : 
m (Z DBC) = 180° — (90° + 30°) = 60° 
-. m(Z ABD) = 90° ~ 60° = 30° 


ш 


х 
from A ABD c D A 
" (24 ADB) = 90° m (2 ABD) = 30° 
ʻ AD= $ ABicAB=2AD a) 


"7 the area of A ABC =} AB x BC = 4 AC x BD 
А Вр = AB* BC substituting from (1) 
" 22ADxBC 
г. BD = 2ADx BC 


Answers ofExercise 3 


[T] equal in area. [2) equal in area. 
[з two triangles equal in surface area. 
(4JAACD  [Sitwee (6) 4 


Bg 

ч AD is a median in A ABC 

^. The area of A ABD = the area of A ACD (1) 

ч ED is a median in A ЕВС 

^. the area of A EBD = the area of A ECD (2) 
subtracting sides of (2) from sides of (1) then » 
the area of A ABE = the area of AACE (Q.E.D.) 


(Q.E.D) 
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[T] A ACB > drawn on one base and their vertices lie 
on one straight line parallel to this base. 

[2] A ОВС, drawn on one base and their vertices lie 

[3] A CBM , the area of A DAC = the area of A DBC 
and the area of A DAC — the area of A DMC 
= the area of A DBC ~ the area of A DMC 


|а| 

“+ Dis the midpoint of AB » E is the midpoint of AC 

^. DE // BC 

ч AA BDE + CDE have the common base DE » 
DE // BC 

©. the area of A BDE =the areaofACDE (QED) 


B8 

+: AA ACE + ADE have the common base AE 
» AE // CD 

©. the area of A ACE = the area of A ADE 
Adding the area of A ABE to both sides 


г. the area of A ABC = the area of the figure ABED 
(Q.E.D.) 


ч AA ADB + ADC have the common base AD 
» AD // BC 


^ the area of A ADB = the area of A ADC a) 

+: AD is a median in A BDE 

^. the area of A ADE = the area of A ADB 2) 
from (1) and (2) 

2. the area of A ADC = the area of AADE (QED) 

ü 


7 A A AXF › CYF have equal bases in lengths 
»XY/ AC 


^. the area of A AXF = the area of A CYF (1) 

«+ BF is a median in A BXY 

2, the area of A BFX = the area of A BFY Q) 
adding (1) and (2) 

©. the area of A АВЕ = ће areaofACBF (0ЕО) 

[5] 


ч X is the midpoint of AB » Y is the midpoint of AC 
2 XY i! BC 


3. the area of A DMC = the area of A DCX (3) 


s AAXYE | XYB have the common base ХҮ 

.XY i BC from (1) » (2) and (3) 
^, the area of A XYE = the area of A XYB a) + the area of A AYB =the area of ADCX (QED) 
-+ XY is a median in A ABY т - 
+ thearea of A ХҮВ =the aeaofSAXY Œ | хадлрв ADC have the same base AD » BC // AD 
from (1) and (2) 


+. the area of A ADB = the area of A ADC 
subtracting the area of A AMD from both sides 
+. the area of A AMB = the area of A DMC (1) 


^. the area of A XYE = the area of A AXY (QED) 


А A A ABC » DBC have the common base BC 5 MD is a median in A EMC 

УВС! AD +, the area of A MDE = the area of A DMC (2) 
z, the area of A ABC = the area of A DBC а) from (1) and (2) 
-: ME is a median in А МВС 2, the area of A MDE = the area of A AMB (QED) 
+, the area of A MCE = the area of A MBE 2) a = шань: med 


subtracting (2) from (1) еМ 
v AAABD , ACD have the common base AD 


3. the area of the ABEM emu ue 
sci des (QED) ADAD 
a EN. o 2, the area of A ABD = the area of A ACD 
[10] subtracting the area of A AMD from both sides 
“ AA ABC » DBC have the same base BC +, the area of A ABM = the area of A DMC a) 
,BC// AD :; ME is a median in А АВМ 
2 the area of A ABC = the area of A DBC 2. the area of AAEM =} the aren of AABM 0) 
-; DN is a median in A DMC 


subtracting the area of A MBC from both sides 
+. the area of A AMB = the area of A DMC (1) 
үс AA MBX УМСҮ have equal bases in length and 
on one straight line and they are common in the 
vertex M 


2 the area of A DNC = 1 the area of A DMC (3) 
from (1) » (2) and (3) 
«the area of AAEM = the area of ADNC (QED) 


^. the area of A MBX = the area of AMCY 2) PA A ABE + DCE have equal bases in length » AD // BC 
Adding (1) and (2) the area of A ABE = the area of A DCE 

2, the area of the figure ABXM = the area of the Adding the area of A EBC to both sides 
Mac (QED) | . the area of the figure ABCE 

a = the area of the figure DEBC (QED) 

.- A A ABD s ACD have the same base AD ав со ин 


AD BC 
^, the area of A ABD = the area of A ACD 
subtracting the area of A AMD from both sides 
2. the area of A ABM = the area of A DCM (0 


ч A ABC has a common base BC with 7 ABCD 

z. the area of A ABC = 1 the area of 7 ABCD а) 
e AE is a median in A ABC 

z, the area of A ABE = i theara ofAABC (2) 


«АВ is a median in A AYM from (1) and (2) 
5 the area of A ABM = the area of A AYB (2) ; the area of AABE = J x } the area of 7 ABCD 
«+ DC is a median in A DMX 


= 1 the area of 7 ABCD 
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Answers of Geometry 

15) — 

2 A ВСЕ has the common base BC with 7 ABCD 
:ECAD 

2 the area of A BCE = 4 the area of 7 ABCD 

2. the area of A ABE + the area of A DEC 
= І the area of £7 ABCD = 4 x 48 = 24 cm? 

^" AA ABE 5 DEC have equal bases in length 
»BC// AD 

~. the area of A ABE = the area of A DEC 
-4х24-12сай 


17) 

*: A ХЕМ has a common base FN with the square 
DEFN X EED 

A the area of A ХЕМ = + the area of the square DEFN 
u = 4x 12x 12=720m? 

YF is a median іп A ХЕМ 

2. the arca of A ХҮР = + the area of A ХЕМ 

-4х72-36сай 


(Q.E.D) 


a 

-: DE is a median in AADC 

ч the area of A DEC = + the area of A ADC 
*. the area of A ADC = 2 x 5 = 10 cm? 

*: AD is a median in A ABC 

2 the area of AADC = 4 the area of A ABC 


^ the area of AABC=2x10=20cm? (QED) 
B 

+> BE is a median in A ABC 

2. The area of A ABE = the area of A CBE ay 
» DE is a median in A ADC 

^. The area of A ADE = the area of A CDE (2) 
adding (1) and (2) 


2. The area of A ABD = the area of A CBD 

^ The area of A BCD = 4 x 8 x6 = 24 cm? 

2. The area of the figure ABCD = 24 + 24 = 48 cm? 
(Q.E.D.) 


20} 
ч АААХМ + DYM have equal bases in length and on 
one straight line and they have the same vertex M 


2. the area of A AXM = the area of A DYM a) 

"+ AAABC » DCB have the same base BC » BC // AD 

2. the area of A ABC = the area of A DCB 
subtracting the area of A BMC from both sides 

2. the area of A ABM = the area of A DCM (2) 
Adding (1) and (2) 

г. the area of the figure ABMX = the area of the 
figure DCMY (QED) 


ч A BFC + Æ ABCD have the common base BC 
and they are included between two parallel 
straight lines one of them carries this base 

А the area of A BFC = + the area of 7 ABCD a) 

' BF is a median in A РЕС 

7. the area of A BFC = + the area of A FEC 2) 
from (1) and (2) 

^. the area of A FEC = the area of £7 ABCD (Q.E.D.) 


ч AA ADB s ADC have the same base AD 
: BC // AD 

-. the area of A ADB = the area of AADC 
subtracting the area of A AFD from both sides 

^. the area of A AFB = the area of A DFC а) 

+: BF is a median in A ABE 

2. the area of A AFB = the area of A BFC Q) 
from (1) and (2) 

2. the area of A DFC = thearea of ABFE (QED) 

a 

' AA ADB + ADC have the common base AD 
: BC / AD 

2. the area of A ADB = the area of A ADC 
subtracting the area of A ADE from both sides 

2. the area of A ABE = the area of A DEC (1) 

** AA DEC » ECF have the common base EC 
»рЕИЕС 


=. the area of A ABC = ће area of 4 DBC 
subtracting the area of A BMC from both sides 


2, the area of A DEC = the area of A ECF (2) 
from (1) and (2) 


3. area of A ABE = the area of A ECF (Q.E.D) ^. the area of A ABM = the area of A DMC 

n BET pes (First req.) 
5 ABCD is a parallelogram V AC is a diagonal in it c tbe area of A ABM = 3 times the area of A ВМС 
the area of A ACD = ће area of A ABC a) х the area of A ABM = 3 x 20 = 60 em: 


the area of A ABC = 60 + 20 = 80 ст? 

.- A ABC has a common base BC with the rectangle 
drawn on BC and another base on AD «A AD 

+. the area of A ABC = 4 the area of the rectangle 


^ the area of he required rectangle = 2 x 80 = 160 сп? 
(Second req.) 


[28| Е 


Construction : Draw AD 


Proof : ; 
. A A FAC «АС have the М 


common base AC » FD // АС poe 78 
=, the area of A FAC = the area of A DAC a) 


+» AAAEB „АРС have equal bases in length and on 
one straight line and they have the same vertex А 


v AA ABC , EBD have equal bases in length and on 
one straight line CEI AD 

+, the area of A ABC = the area of A EBD Q) 
from (1) and (2) 

2. the area of A EBD = the area of A ACD (Q.E.D.) 


” A A ABC » DBC have the common base BC 
,BC// AD 

л the area of A ABC = the area of A DBC 
subtracting the area of A BMC from both sides 

2, the area of A ABM = the area of A DMC (9 

“ AA DMC +EMC have the common base MC 
» MC // DE 

^, the area of A DMC = the arca of A EMC Q 


from (1) and (2) +. the area of A AEB = the area of A ADC (2) 
кл the area of A DMC = the area from (1) and (2) 
£^ E P 

of AEMC (QED.1) +. the area of A FAC = the area of A AEB 


Adding the area of A ABC to both sides 
^. the area of A FBC = the area of A AEC (QED) 


Construation : Draw АХ 


E the area of A DMC = the area of 4 EMC 
Adding the area of A BMC to both sides 
2 the area of A DBC = the area of A EBM (QED. 2) 


22 BE = FC and adding EF to both sides 


АВЕ-ЕС 5 АХ is a median in A ABC 
5 A A ABF » DEC have equal bases in length and 2. the area of AAXC 
on one straight line » AD / BC = J the area of A ABC 
z. the area of A ABF = the area of A DEC +, the area of A AXY + the area of A YX! =} the 
area of A ABC 0) 


5 the area of the figure ABCD — the area of A ABF = the area 
of the figure ABCD – the area of A DEC 


ё the area of the figure АРСО = the area of the 
figure ABED (QED) 


A A AXY + EXY have the common base ХҮ 
,БАЛХҮ 

=. the area of A AXY = the area of A EXY 
substituting in (1) 

«the area of A EXY + the area of A YXC = 7 the 
area of A ABC 

^, the area of AEYC = i the area of A ABC (Q.E.D) 


+: AAABC 9 DBC have the common base 
BC »BC// AD 
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Answers of Exercise | 4 


"7 The area of A ABM = the area of A DMC 
Adding the area of A BMC to both sides. 


7. the area of A ABC = the arca of A DBC but they 
have the common base BC and on one side of it. 


^. AD // BC (QED) 

8 

"The area of A ABE = the area of A ACD and subtracting 
the area of A ADE from both sides. 


+. the area of A DEB = the area of A DEC 


but they have the common base DE and on one 
side of it. 


2 DE/ BC 
8 
ТАВ = АС 
<. m (4 АВС) = m (2 ACB) 
^. AA ЕВС and DCB іп them 
m (2 ВЕС) = т (2 CDB) = 90° 
m (2 ЕВС) = m (2 DCB) 
BC is а common side. 
ч A EBC =A DCB 
«<. the area of A EBC = the area of A DCB 


but they have the common base BC and on one 
side of it. 


(QE.D,) 


л ED // BC (Q.ED. 1) 
2. A DBE and A ECD have the common base ED 
»ED // BC 


^. the area of A DBE = the area of A ECD 
Then adding the area of A ADE to both sides. 
«s. the area of A ADB = the area of A АЕС (Q.E.D. 2) 


«+ MC is a median in A DEC 
<. the area of A CME = the area of A CMD 
but the area of A CME - the area of A AMB 
7. the area of A AMB = the area of A CMD 
Adding the area of A AMD to both sides. 
^. the area of A ABD = the arca of A ACD and they 
have the common base AD and on one side of it. 
л AD // BC (QED) 
— 


| 96 


”, аж + ADC have the common base AD 
» AD // BC 
^. the area of A ADB = the area of AADC 
subtracting the area of A ADM from both sides. 
г. the area of A ABM = the area of A ОСМ 
but the area of A ABM = the area of А ECM 
2. the area of A ECM = the area of A DCM and they 
have the common base MC and on one side of it. 
^ DEW AC (QED) 


8 m ха 
т ABEC is a parallelogram; BC is a diagonal of it. 
7. the area of A ABC = the area of A BEC 

but the area of A BEC = the area of A DBC 


7. the area of A ABC = the area of A DBC and they 
have the common base BC and on one side of it. 


^ ADI BC (QED) 


| 

"+ The area of the rectangle ABCD = 12 х 9 = 108 em? 

уг the area of A ADC = 4 the area of the rectangle ABCD 

7. the area of A ADC = E = 54 ст? 

+, the area of A ADC = the area of A ХАС = 54 cm? 
but they have the common base AC and on one 
side of it. 

хХО/АС 

a 

** The area of A ABC = the area of A AME 
and subtracting the area of A ABM from both sides. 


7. the area of A BMC = the area of A BME and they 
have the common base BM and on one side of it. 


(QED.) 


«n EC / BM х BDV ЕС а) 
** ABCD is a parallelogram. 

хАВ/ОС хВЕ/РС 0) 
~. The figure DBEC is a parallelogram. — (Q.E.D) 
a 


+: A ЕВС has a common base BC with £7 ABCD; 


ECAD 


*. the area of A BEC = the area of A ABE + the area 


of AEDC = 4 the area of £7 ABCD 


*' the area of A РСЕ = the area of A AEB + the area 


of AECD 


Unit Four 14. 


^, the area of A BEC = the area of A РСЕ and they 


have a common base EC and on one side of it. LT AA ABD »ACD have the common base AD 


:. BE ЕС (QED) BC // AD 
минж = шин +, the area of A ABD = the area of A ACD а) 
«+ the area of A ABE = the area of A ОРС (2) 


ч A A ABC + BCD have the common base BC » 
BC// AD 

2, the area of A ABC = the area of ABCD 
Subtracting the area of A BMC from both sides. 

+. the area of A ABM = the area of A DMC » but the 
area of A DMC = the area of A ABX 

2, the area of A ABM = the area of A ABX but they 
have the common base AB and on onc side of it. 

,МХ/ AB (QED) 


Subtracting (2) from (1) : 
ӯ the area of A AED = the area of A AFD but they 
have the common base AD and on one side of it. 


+ AD /! EF - BC// AD 
2 EF // BC (Q.E.D.) 


уу ДААВС , DBC have the common base BC 
»AD // BC 

+ the area of A ABC = the area of A DBC 

х $ the area of A ABC = 1 the area of A DBC 

+. the area of A XBC = the area of A YBC 
because CX is a median in A DBC + 
BY is a median in A ABC 


-> AAAXM + ҮМ have the equal bases in length 
and on the same straight line and they have 
a common vertex M 

+. the area of A AXM = the area of A DYM (1) 

«+ the area of A ABM = the area of A DCM (2) 
Subtracting (1) from (2) : 

«> the area of A АХВ = the area of A DYC but their 
bases are equal in length and on the same straight 
line and the two triangles are on one side of this 

X ADI BC (QED) 

a 

- The area of A ABD = the area of A ACD and they 
have the common base AD and on one side of it. 

х BGI AD с ЕЄВС s ECI AD 

.- AA AED s ACD have the common base AD 

5 the area of A AED = the area of A ACD (QED) 


AA ADB «АОС have the common base AD 
.ВС // AD 

+. the area of A ADB = the area of AADC 

B 4 ihe area of A ADB = 4 the area of A ADC 

^. the area of A ADE = the area of A ADF 
because AE is a median in A АРВ» 
DF is a median in A ADC 
and they have the common base AD and on one 
side of it. 


зарын ADN EF -< ADU BC 
2 ЕЕВС (QED) 
.- The area of A ABE = the area of A DEC and their a 
bases are equal in length and on the same straight [7] 
line and the two triangles are on one side of the ‘+, The area of A ХАР = the area of A YAD (1) 


and they have the common base AD and оп one 
side of it. 


the area of A ABC = the area of A DBC > 2 XY AD 02) 

they have the common base BC » AD // BC : DX is a median in A ABD 

Subtracting the area of A MBC from the two sides. +, the area of A ABD = 2 the area of A ХАР (3) 
+, the area of A AMB = the area of А ОМС (QED) | « AY isa median in 4 ACD 
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7. the area of A ACD = 2 the area of A YAD (4) 
From (1)» (3) and (4): 
2. the area of A ABD = the area of A ACD 


and they have the common base AD and on one 
side of it. 


2 BC// AD (5) 
From (2) and (5) : 

хАО/ВС! XY (Q.E.D.) 

a D ^ 

Construction : 

Draw BX »CX 

Proof : 

ч XY isa median in А ВХС Ч ч 

г. the area of A BXY = the area of A CXY (1) 

^. the area of the figure АВҮХ = the area of the 
figure DCYX Q 
Subtracting (1) from (2) : 


^. the area of A ABX = the area of A DCX and the 
lengths of their bases are equal and on the same 
straight line. 
ee 


(Q.E.D) 


^ AA AMD » DMC; their bases AM and 

MC are on one straight line and they have 

à common vertex D: AM = + MC 

~; the area of AADM = 4 the area of ADMC (1) 
ч АААОМ»АМВ» their bases DM and MB are 
on one straight line and they have the common 
vertex A» DM = + MB 

the area of AADM = 4 the areaofAAMB (2) 
From (1) and (2) : 

^ the area of A DMC = the area of A AMB and 
adding the area of A AMD to both sides. 


~- the area of A ADB = the area of A ADC and they 
have one common base AD and on one side of it. 


te 


^ BC / AD (QED) 

[20] 

Construction : Draw КЕ 

Proof : In A AKE PAN 
9 M is the midpoint of AE ae, 
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^. the area of A АКЕ = 2 the arca of A АКМ 

+s the area of A ABC = 2 the area of A АКМ 

^ the area of A АКЕ = the area of A ABC 
Subtracting the area of A AKC from both sides. 


^. the area of A КСЕ = the area of A KCB but they 
have the common base KC and on one side of it. 


2 KC // BE (QED) 


Answers of Exercise | 5 


o 

[1 lits height » the lengths of its diagonals 

[2] its side » the square of the length of its diagonal 
(3) + of the sum of lengths of its two parallel bases 
(4] its height» the middle base. 

[5] congruent (equal in measure) 

[6] congruent (equal in length) 


[1] The area = 6 x 5 = 30 cm? 

(2) The area = 12 x 8 = 96 cm? 

[8] The area = + x 8 х 102 40 cm? 
(4) The area = 4 x 24 x 10 = 120 cm? 
аа бча 10 = 50 cm? 


[E] The area = 7. х8 х8 = 32 cm? 


(7) The area = (623) x 12 = 84 cm? 


[E] The area = 8510) x 5 = 45 cm? 
(8|The area = 7 x 62 42 cm? 
ло) The area = 12 x 8 = 96 cm? 


га Га! 
(ajb 


За 
(8)b ївїс 


[5)b 
поь 


z" m(Z Е) = 90° 

^. (ADP = (AE + (Ер)? = 16 + 9 = 25 

+. AD=925 25cm. 

2. The area of shaded part 
= The area of the square — the area of the triangle 
=52- 1 х4х3 19cm 


The area of the rectangle = 2 х 9 = 18 cm? 
The arca of the square - 18 cm? 


^ 4 (the length of the diagonal)” = 18 
A (the length of the diagonal)" = 36 
2 the length of the diagonal = 6 cm. 
5 The area of the rhombus = } x 8 x 16 = 64 m: 
+. The area of the square = 64 m? 

^, The side length of the square = 8 m. 

х The perimeter of the square = 8 x 4 = 32 m. 


1: The area of the rhombus = 4 x 18 x 24 = 216 m? 


From the figure : 

(AB)? = (6) + (8) = 100 

2, AB = 10 cm. 

+. The side length = 10 cm. 

2, The area of the rhombus 
- 4 х 12 х 16296 cm? 

х The height =% 29.6 cm. 


ag 

- The perimeter of the rhombus = 52 cm. 

=. The side length of the rhombus = 22 = 13 cm. 
Drawing the rhombus as shown in 


the figure such that BD = 10 cm. & 


> ВМ = 5 ст. 
+ AC LBD 
2. (АМ) = (AB) - (ВМ)? 
= 169-25 = 144 c 
+ АМ = 12 ст. 
^. AC = 24 ст. 


The area of the rhombus = 4. x 10 x 24 = 120 om? 


+» m(Z CDF) 


»m(Z В) = 60° 


length of the hypotenuse. 


АМ = 4 x 162 8em. 

S AC=2x8= 16cm. 

+: m (Z AMB) = 90° 

2. (BM)? = (AB) - (АМ)? 

2 (BM) = 256 – 64 = 192 

; BM=192 = 83 

5 Вр-2х813- 1613 ст. 

/ The area of the rhombus = + х 16 х 1613. 


= 12813 ст? 


11) 
(1| Construction : р 7 A 


Draw DE 1 BC i 
Proof : : 
; m(Z О) = 45° oi Е те S 
^, m(Z CDE) = 180° — (90° + 45°) = 45° 
г. ЮЕ = ЕС = 5 ст. 
^, The area of the trapezium = 4 (7 + 12) х5 
2415 сай 
Га) Construction : 
Draw AE L BC » DF 1 BC 


Proof : 4! 


= 180* — (90° + 60°) = 30° C Som F Tem Esem B 


^: In the right - angled triangle» the length of the side 


opposite to the angle of measure 30° 
= J the length of the hypotenuse. 


2, ЕС = 5 ст. 

^. (DF)? = (DC? - (РС) = 100 - 25 = 75 
+. DF = 513 cm. similarly BE = 5 cm. 
n ВС=5+7+5 = 17 ст. 

2, The area of the trapezium 


-1 0417) х5(3- | xax 3 eco om 


ey 


Unit Four $$ 


.: The diagonal of the rhombus bisects the two 


Answers of Geometry 


a 
Let the length of the smallest diagonal be 3 X cm. 
*' The length of the greatest diagonal = 4 X cm. 
^A3X29 7. Хи3 
^ орин glide 
2. The area of the rhombus = 4, x 9 x 12 = S4 om? 
D 
EM OEN Ca n te Жий, 
2 The length of the greatest diagonal = 8 X cm. 
5 Themas $ x$Xx8Xe 203 
^ 20x!22000 . х= 100 ^ Х= 10cm. 
^. The lengths of the two diagonals аге 50 cm. and 80 cm, 


Let the lengths of the two bases be 2 X cm. and 3 X cm. 

V 4.@x+3x)=30 :5Х-60 x=12 

^. The lengths of the two bases are 24 cm. and 36 cm. 
The area of the trapezium = 30 x 24 = 720 cm? 

Let the lengths of the two parallel bases be 3 X cm, 

and 2 X cm. 

5 The area = } (3X+2X)x 12 

‘oF GX+2X)x 12 = 180 

4 30X2180 2 X=6cm. 

*. The lengths of the two bases are 18 cm. and 12 cm. 

[6] 

Let the lengths of the two parallel bases and the 

height be 3 X m. »2 X m. and 4 X m. 

v Thearea= $ Gx«2x)x4x 

л 10 X? = 40001 MX 2400 5 X220m. 

37. The lengths of the two parallel bases are 60 m. +40 m. 

7» The length of the middle base = +49 = 50 m. 


B 
The area of the pisce of land which is in the shape 
of a trapezium = 7 (76 + 64) x 45 = 3150 m? 
and the area of the other piece of land which is in 
the shape of a rhombus = 4 x 74 x 90 = 3330 m? 
7. The area of the rectangular piece of land 
= 3150 + 3330 = 6480 m? 


Let the length of the rectangular piece be 5 X 


[40 


7. Its width = 4 X m. :5Хх4Х- 6480 
20 = 324 X2/324 = 18 m. 
7. The length = 5 x 18 = 90 m. 

The width = 4 x 18 = 72 m. 


B D A 

вау 2-3 
2 Y, x 

4 Ар +10 _7 

а 

7. AD=4 cm, с 

5 The area = the length of the middle base х the 


=} BCxAE 
2.225 = $ «45k AE 
;. AE = 10 cm. 
The area of the trapezium 
= 1 (27+45)x 10 = 360 cm? 


20| 
ч The area of A ABD 
= 5 ABxAD-  AFx BD 


= АВ х24= 1 х144х30 
^, AB = 18 cm. if c 

The area of the trapezium ABCD 

ї)нд х 18 2252 cm? 


The area of the figure ABCDE = the area of A ALE + 
the area of A ELD + the area of A AMB + the area of 
A CDN + the area of the trapezium BCNM = } x 2x 3 


desse х хал 1 «3x24 5825.5 
23412411246 1442466 cm? 


a E 
** ABCD is a rectangle » 
MF LAD D, 
2. AB = MF=8 cm. 
ч Mis the midpoint of EF c Е в 


2. EF=2x8= 16cm. a) 
=, the area of the rectangle ABCD = AB x BC 
7 144=8 x BC 


n ВС= Аа = 18cm. 


г, AD = 18 ст. (2) 
«Inthe figure AFDE : the two diagonals AD and 
ES The figure AFDE is a rhombus. 

From (1) and (2) we find that : 


The area of the figure AFDE = + EF x AD 
= 1 х16х18= 144 cm? 


P M A 


D 


(1) + X and Y are the 
midpoints of AB and BC 
^ XY NAC = 9 : 
л ХҮ- АС ELO. 
+. Land M are the midpoints of DC and DA 
АММИАС, LM» АС (2) 
From (1) and (2) : 
^ LM XY1M 2 XY 
2. XYLM is а parallelogram. (3) 
«XY» d AC XM» 4 BD 


Unit Four 58 


“ба, 


E tm B 

«= The area of the trapezium = 120 cm? and the 
length of the middle base = 20 cm. 

х ts height = 12 = 6 em. 

The perimeter of the trapezium = 60 cm. and the 
length of the middle base = 20 cm. 

^ AD & BC 22x 20 = 40 cm. 

5 AB + DC = 60 – 40 = 20 cm. 

;, AB=DC= 22 = 10cm. 
From the figure : 

2. (BE)? = (AB)* - (AE) = 100 - 36 = 64 

+, ВЕ = 8 cm.» similarly FC = 8 ст. 

+: AD = FE 

уз AD+BC=40cm. 

S 2AD = 40-16 

г, AD = 12cm. 

+, BC = 12+ 8 +8 = 28 ст. 


С im 


Ар +РЕ+8+8 = 40 
2. 2ADz24 


` put AC = DB (two diagonals in the rectangle ABCD) 


х XY=XM (4) 

From (3) and (4) : 

^, The figure XYLM is a rhombus. 

+. The area of the rhombus 

= the product of the lengths of its two diagonals 

= XLx ҮМ- 1 x8x6=24em: 
(8): (ACP = (AB)! + (ВС)? 

2. (ACP = 36 + 64 = 100 

2. AC » 10 ст. 

2 ХҮ- 1x1025em. 

^ the height of the rhombus XYLM = 22 =48 cm. 


sXY- i AC 


«> The area of the figure EOCD 

= three times of the area of the figure ABOE 
. 4+8 б = хэ! 

aa x height = 3 x ^5— x height 


n623x XXE s Sth 264352 


7 X+1=4 AX-3 


Let BD = 5 X cm. » AC 2 6 X cm. 

v5X46X233 

2 WX=33 

x3 

+. BD = 15cm. »AC = 18 cm. 

7, ME= 4 MA 

^ ME= 4 x9-6cm. 
the area of A EBD = BD x EM 
= і х15х6=45 em a) 
the area of the rhombus ABCD = + BD x AC 
-4х15х 18 = 135 cm? (2) 
From (1) and (2) : 

+The area of the shaded part 135 — 45 = 90 cm? 
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Answers of Geometry 


Answers of unit five 


Answers of Exercise 6 


a 
(1) angles (2] side lengths 
(3) similar [4] side lengths. 
(5) simi 
18! equal in measure» proportional 
(7 | congruent (813:4 18 | similar 
a 
mb (2]d (814 (418 
1514 (818 (71с 
a AC .. BC _ AC 
~ ДАВС ~ А ХҮ2 5, al a 23 
6 AC 7x10. 
xy" -4€ AC 2-1 em 
XY 23x53 ст, (The req.) 
в 
In AA ABC and ZXY : 
"m(ZA)sm(ZZ)sm(ZC)2mí(Z Y) 
^«mí(zZB)em(z X) A XYZ ~ А ВСА 
ХҮ = YZ XY..3 
BC CA 16 12 
a XY 2 4416 La em, 
7. The perimeter of A ХҮ2=2 +3 +4=9ст 
(The req.) 
a, AB. | ded 1 
“2 (7471732:171936-4-1 
АВ. АС _ ВС 
XY XZ YZ 
^S ААВС ~ A XYZ (The first req.) 
" m(ZB)*m(ZC)260* 
л m(Z A) = 120° 
“ m(ZA)=m(ZX) 
ʻ m(Z X) = 120° (The second req.) 
[6] 
w AAXY ~ ААВС 
лаа (2 АХҮ) = т (2 ABC) 
but they are corresponding. 


[ag 


XY // BC (Q.E.D. 1) 
A AXY ~ A ABC 

AY = ХҮ es AYLI 

AC BC AC 2 

Y is the midpoint of AC (Q.E.D.2) 


а 
(17: DE // BC » DB is a transversal to them 
^. m (Z B) = m (2 ADE) (corresponding angles) 
Similarly m (Z C) = m (Z AED) 
(corresponding angles) 
2 Ais a common angle. 
^ AABC ~ AADE 


(21: DE // BC » DB is a transversal to them. 
<. m (Z B) =m (Z ADE) (corresponding angles) 
Similarly m(Z C) = m (Z AED) 


х gig 


38 AC - 1X5 - 12cm. 
4X2112-8232cm. 

(31 т (4 B) = m (Z ADE) (corresponding angles) 
»m (4 C) = m (Z AED) (corresponding angles) 
+ 4 Ais common in A A ADE and ABC 
^ A ADE ~ A ABC 


= X=8em. 
[4) т (2 DEB) = 180° – 110° = 70° 

^. In AA DEB + ACB: 

m(Z DEB) = m(Z C) + Z B is common 

^ m(Z BDE)2m(ZA) г.АЕВ- А АСВ 


DE. EB X.4 
AC CB 5 
axata] em. 
[5] In AA ABE and DCE 


m(2A)=m(Z D) »m(Z АЕВ) =т(2 DEC) (VO.A) 
-m(ZB)zm(ZC) г,ААВЕ-АСЕ 
AB 


(6)In AA ABC and EDF : 

~m(ZA)= =m(ZE)»m(Z2C)= =m(ZF) 

+ m(ZB)=m(ZD) 

: МА AC BC 

2. A ABC ~ А EDF EF" DF 

6 _ 6x12. 
к x з= яадын 
The figure ABCD — the figure XYZL 

m(ZD)=m(ZL) m (Z D) = 80° 
202 BCD) = 360* - (125° + 70° + 80°) = 85° 

(The first req.) 
„АЮ = BC 26:08. 
UXU YE XL 24 
nXL2$X24 =18 cm. (The second req.) 
The ratio of enlargement = 6. = 0 
(The third req.) 

. The of the ABCD 
~ The perimeter of the figure XYZL 

= the ratio of enlargement 

ee ee. 

The perimeter of the figure XYZL 3 

The perimeter of the figure XYZL 

= 26*3 78 ст 


i AC IED + AD is a transversal to them. 


s т(4 А) = т(4 р) (alternate angles) (1) 
5 АС! ED , CE is a transversal to them. 
-m(zC)- m (2 E) (alternate angles) (2) 
+» m(Z АВС) = m (2 EBD) (V.O.A) (3) 
From (1) • (2) *(3) : 
2. ААВС ~ А РВЕ (The first req.) 
Y AB BC СА "^ 3.80. 5. 
“DB BE ED S y MN 
BC=4cm.+DE=10cm. (The second req.) 
DB 


-- AF / DC » BC is a transversal to them. 
5 m (4 FBC) =m (Z C) (alternate angles) 
5 AF u DC , FE is a transversal to them. 
.m(ZF)2mí(Z XEC) (alternate angles) 


Æ 


Unit Five 

mL ВХР =m (4 CXE) (У.О.А) 

2. AECX ~ A FBX (The first req.) 

АВ = = DC (properties of £7) г. AB 6 ст. 

<+ B is the midpoint of AF 

АВ = ВЕ = бст 

cx nbad . 

FB ВХ (38: prese 

2 BC = 12cm. BC = AD (properties of 7) 
(The second req.) 


„Ар = 12 em. 


In AA ABC > AED: 
; m(Z В) =m (2 AED) » Z Ais a common angle 
+ m(Z.C)=m (2 ADE) 


A ABC ~ A AED (The first req.) 
AD.AE E 5 42 

АС АВ АС 9 

АС- 3X956cm. 2 BC=6-45=15em. 

45 
(The second 160) 

In AA AED > ABC: 

m(Z AED) =m (Z B) » 2 Ais a common angle. 
perpe dinis 
+ A AED ~ ААВС (The first req.) 
АЕ AD 224-2 АВ 12. 

АВ АС АВ 9 


2. ВО = 12-3 = 9 cm. 
m(Z ADE)em (4 O* =93° qnas) 


5 A ABD ~ å ACB 
2 m (4 DBA) = т (Z BCA) 
- m (4 DBA) = 35° (1) 
In A ABC: 
+> mL ABC) = 180° – (70° + 35°) = 75° (2) 
From (1) +0): 
+ m(Z DBC) = 75° – 35° = gS (The first req.) 
AB „BD „Ар 2375 AD 2, AD-4cm. 
AC cB АВ 9 6 


Ср =9-4= 5 ст. 


(The second req.) 
In A ABC : + m (Z B) = 90* 
т (AC) = (AB)? + (BC)! = 64 + 36 = 100 


+ АС = 10 cm. 
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Answers of Geometry 


» Dis the midpoint of AB 
^ AD = DB =4ст. 
In AA AED , АВС: 
m (2. AED) = m (Z B) = 90° (given) 
> £ А із common 
2. m(Z ADE) = m (4 АСВ) 
^. AAED ~ ААВС 
DE. Ар DE =i 
„ЮЕ = = 5422401. (The гед.) 
15) 
In å å BAC > DAB: 
m (Z ABC) = т (Z ADB) = 90° 
>ZAisacommonangle. ~. т(/ С) = т (/ ABD) 
^S АВАС ~ А РАВ (The first req.) 
** A ABC is right-angled at B 
2. (AC = (AB + (BC)? = 9 + 16 = 25 
^ AC =5 ст. 
;, AD . AB _ BD Ар. d= BD 
CB 3 4 
(The second req.) 
У ОС = АС-Ар 
0С =5-1.8 232 ст. 
Ф = 
“+ D is the midpoint of AB 
F is the midpoint of AC a 
^ DF=4 BC 


(The third req) 


(QED) 


Assuming that the triangle whose side lengths are 
тэмээнээс эн 


(The req.) 


118] 

~ AAED ~ AADB 

- m (4 ADE) = m (Z ABD) 
Хї20-2Х-5 AXSIS* 
^. m (Z ADE) = 15° + 20° = 35° 
REM 

7 ХҮ BN + YZ is a transversal to them. 
* m(Z У) = т (4 NBZ) (corresponding angles) (1) 
ч ХҮ/ BN » XZ is a transversal to them. 


^ m(Z X) = m(Z BNZ) (corresponding angles) (2) 
In AA XYZ + NBZ : 


(The req.) 


7 £ Zis а соттоп angle. 

From (1) and (2): 

^ AXYZ ~ ANBZ (4) 

Similarly we can prove that : 

A ABC ~ ANBZ (5) 

From (4) and (5) : 

^ А XYZ ~ А МВ2 ~ ААВС (The first req.) 
.BZ _ NZ 

rae 

“вс 12 - BC=8 cm. 

^. Zis the midpoint of BC (The second req.) 

Then ZC = 4 cm. 


From (4) we find that : E- i 


agaz 5-4 Fajon 

^ YR oos ool гэмээн 
Mee 
XY // AB AX // BY 
^. ABYX is a parallelogram. 
7 m(Z B) = 90° 

“ BYzAX 24cm. 

ч BC 2 AD = 12 em. ^ YC212-428cm. 
** A AXM is right-angled at X 

2. (AM! = (AX)? + (XM)! = 16 +9 = 25 

7. AM=Scm. 

In AAAMX 5 CMY: 

m (Z AXM) = m (Z MYC) = 90° 
m (Z AMX) = m (Z CMY) (V.O.A) 
^, m(Z ХАМ) = m (Z MCY) 

2. ААМХ ~ A CMY 


^. ABYX is a rectangle 


(The first req.) 


Unit Five 4 


а 


АХ 2 XM LAM TS a 
CY YM CM 8^ YM CM А 
2. YM e 25% =6ст CM- 2 5x8 . 10cm. In AA ABC › DEC : 
+, The perimeter of A CYM = 6 + 10 + 8 = 24 ст. ' m(ZB)=m (2 E) 2 90 
(The second req.) »m(Z ACB) =m (Z DCE) 
АВ =С0 anni am(ZA)=m(ZD) од 
odes AB , YM А = z 
: m-$e2 Co XM oe E 2m. 10m. B 
Mh me ABN СО “DE CE 
(The third req.) AB : 18х10 
A. АВ 120 9 m. (The req.) 
.: DE // BC > EC is a transversal to them. a 
`, m (4 C) = m (Z AED) (corresponding angles) In AABC: 
Similarly we can prove that : ts Xx+2X+3X= 180° 
m (2 B)= m (Z ADE) (corresponding angles) 5s 6 X= 180° Xa 
In AAADE > АВС: ^ m(Z C)& 30° «m(Z В) = 60" »m(Z A) = 90° 
Z A is a common angle» m (2 С) = m (Z AED)» АВ = 4 BC 
m (4 B) = т (Z ADE) УТЕ silo Dm. 
z, A ABC ~ AADE e 2 : 
, AD = AE = DE ae 
AB АС BC 2 AB = ВС. 
СЭРГЭ uat Wi ЕЕЕ DE EF 
“r+ (-0+2 a 9 2 ВЕ= бст. 
а RT 2 =L ee = 
хүйг ха Е 3(х-1) 2(x+4) a - 
S3X4322X48 
nx-5 АВ =9 ст. (ће first req.) onem 
EC 24cm. (The second req.) їнэ! — 
Substituting in (1) : CE LAB »FZLXY 
I у= 3512 =4ст Proet: 
9 л 1n the quadrilateral XLZF 
petes. (Ihe third req) | + m (2X) =m (ZL) =m (4 ХЕ = 90° 
Be z. m (Z LZF) = 90° 
9 DE// AB » AC is a transversal ‘+. The figure XLZF is a rectangle. 
z. m(ZA)=m (Z CDE) s FZ=XL= 50 »XF=LZ= 70 cm. H 
EE оттоду AI DAL а 
USB» In A ZFY which is right-angled at F : 
is a transversal 2 FY=FZ 
хат (Z B) =m (4 CED) (corresponding angles) ` 180 —90* — 45° > 
errs s m(Z Y) em (Z FZY) = 1897-245 
5, - АВ BC. AC V = > 
^ ААВС ~ А DEC AB = Саре (YZ? = (ҒҮЈ + (FZ) 
АВ 244 ^. (YZ)? = 2500 + 2500 = 5000 
18 24 « YZ= 5017 em. 
хАВ-18534 233m. (The req.) 


Answers of Geometry 


In the quadrilateral ADCE : 

7 m(Z A) = m(Z D) = m (Z AEC) = 90* 
^ m(Z DCE) = 90° 

2. The figure ADCE is a rectangle. 

^ BC = AD = 40 ст.» АЕ = DC = 56 ст. 
In A BEC which is right-angled at E : 

"7 m(Z В) = 45° 

^. m (2 ECB) = 180° — (90° + 45°) = 45° 
^0 (4 В) = т(2 ECB) ~. ЕВ =ЕС = 40 ст. 
w ВС)? = (ВЕ)? + (ЕС)? 

2. (BC)? = 1600 + 1600 = 3200 


^. BC = 402 cm. 
UABZAE«EB ~. AB=56+40=96cm. 
In the two figures ABCD +» XYZL : 


w m(ZA)em(Z Х) = 90° »m(Z B)sm(Z Y) = 45° 


m (4 С) = m(Z Z) = 135° 
m (2 О) = т (4. L) = 90° 


i 
5 
w 
n 
5 
ы 


Ё 
x| 
Я 


ХҮ YZ 12 
2. The figure ABCD ~ the figure XYZL (The гед.) 


Answers of Exercise | 7 


a 

Fig. (D : 

+: (AB)! = 25 , (BC)? = 144 » (AC)! = 169 
2. (ACY = (AB! + (BC 

-. m (Z B) = 90° 

Fig. (2) : 

+: (AB)? = 225 , (BC)? = 400 » (AC)? = 625 
2. (AC? = (АВ) + (BC? 

+. m(Z В) = 90° 

Fig. (3) : 

*7 (AB)? = 324 , (BC! = 576 + (AC)! = 900 
2. (ACY = (АВ) + (BC 


^ т (2 В) = 90° 


| 46 


[2 ] 

Fig. (1): 

(DF = 49 , (DE)? + (EF) = 61 

2. A DEF is not right-angled. 

Fig. (2): 

(MN)? = 169 , (ML)? + (NL)? = 169 

^ ANLM is right-angled at L 

Fig. (3) : 

(XY)? = (34)? = 34 (YZ)? + (ZX)? 234 

^. A XZY is right-angled at Z 

Fig. (4) : 

(АС)? = 49 » (AB)! + (BC) = 34 

2. A ABC is not right-angled. 

a 

In AABC : 

+: (AB)! = 20.25 (АС)? = 36 + (BC)! = 56.25 
2 (BC)? = (AB)! + (АС)? 

^ m(Z A) = 90° 

2. A ABC is right-angled at A (QED) 


In AABC: 

7 m(Z В) = 90° 

^ (AC)? = (TY! + (24)? = 49 + 576 = 625 

z^ AC = 25 ст. 

In ADAC: 

7 (DAY + (DC)! = (15) + (20)? = 225 + 400 = 625 
х (DAY + (DC)! = (АС)? 

2 m(Z ADC) = 90° (QED) 


B 
In AABD : 
^ m(Z A) 290* »m(Z ADB) = 30° 
х АВ-4 BD 
2 BD 7 15 ст, 
In A BDC : 
(BD) = (15) = 225 + (CDY = (8) = 64 
» (BC)! = (17)? = 289 
*: (BDY + (DCP = 225 + 64 = 289 = (BC)? 
^ m (Z BDC) = 90° (QED) 


a 
In AABC : 
ч m(Z B) = 90* 


2 (AC)? = (AB. + (ВС) = 81 + 144 = 225 


2 АС = 15 ст. 
In ADAC: 


(АС) = 225 + (AD)? = 64» (DC) = 289 


х (DCF = (Ар + (АС) 
m(Z DAC) = 90* 
" the area of the figure ABCD 


(The first req.) 


= the area of A ABC + the area of A DAC 


2, the area of the figure ABCD 
2lxoxi2a р хвх15 


2544 60 = 114 cm? (The second req.) 


In A XLY : 
-~ m (Z ХІХ) =90° 


2 (XY = (XL)! + (LY) = 36 +9=45 (1) 


in A XLZ : 
+: m(Z XLZ) = 90° 


^ (KZ)? = (KL) + (LZ)! = 36 + 144 = 180 (2) 


From (1) and (2) : 


n (KY)? + (KZ)? = 45 + 180 = 225 


but YZ=3+12= 15 
2 (YZ) = (150 = 225 
ie. XY} + (XZ) = (YZ? 
2 m(Z YXZ) = 90° 


a 
In AABC: 
* m(Z B) = 90° 


^ (АС) = (AB)? + (BC) = 36 + 64 = 100 


АС = 10 cm. 

+ D is the midpoint of АС 

Ар 25cm. 
In A ADE: 

2 (BD)? = 169 «(АБУ = 144 
(Ар)? = 25 

2. Ер)? = (АЕ? + (Ар)? 

2. m (Z EAD) = 90° 


(The first req.) 


(The second req.) 


Unit Five i4 


«+ A ABC is right-angled at B 
х (BC). = (АСУ - (ABP = 100 - 36 = 64 
г. BC =8cm. (The first req.) 
2 DCz212-824cm. 

From A DEC : (EC) 2 25 (DE) =9 + (DC) = 16 
2 (ЕС? = (DEP + (DC 


^s m(z 0) = 90° (The second гед.) 
+: ABCD is a rectangle. 

+. A ABE is right-angled at A 

5 (ЕВУ = (AE)? «(АВУ--81-:144-225 

2. EB = 15 ст. 


+. A DEC is right-angled at D 

^ (ŒC)? = (ED)? + (DC)? = 256 + 144 = 400 

2, EC = 20 ст. 

In A EBC : 

(BC)? = 625 ,(ВЕУ = 225 »(EC)' = 400 

^. (BC! = (ВЕ) + (EC 

3 BE LEC (QED) 


a 

-ADIDC.BELDC J 

л AD ВЕ E 

+. The figure ADEB is a rectangle. 

2 AD = BE 2 BE= 12cm. 

2, (CEP = (BC) - (ВЕ = 169 - 144 2 25 

2. ЕС = 5 ст. (The first req.) 

«+; DE- DC- CE 

3.рЕ-338-5-288 cm. 

2 DE=AB 

+. AB = 28.8 cm. (The second req.) 

In A DBE: 

++ m(Z BED) = 90° 

2 (DB)! = (DE? + (ВЕ = 829.44 + 144 = 973.44 

+ DB = 31.2 ст. (The third req.) 
The area of the trapezium ABCD 
= 1 (288 +338) 12 = 375.6 cm? (The fourth req.) 
In ADBC: 

ч (DCP = 1142.44 + (DB)? = 97344 + (ВС) = 169 

2 (DCP = (DB) + (BC) 

+. m (Z DBC) = 90* (The fifth req.) 


f 
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Answers of Geometry 


[:2] 
In A DEC : 
*: (DCP = 225 + (DE)? = 144 , (EC = 81 
<. (DC) = (ЮЕ) + (ЕС)2 г. m(Z DEC) = 90° 
л. the area of 7 ABCD = AD x DE = 20 x 12 = 240 cm? 
(The req.) 
2 
In A XYZ: 
7 (YZ)? = 25 » (XYP = 16 » (ZX -9 
2 (YZ)? = (XYP + (ZX? 
^ m(Z YXZ) = 90° 
7. the area of A XYZ= 4 x 4x 32 6cm? 
cum (The first req.) 
* XE.LZY 
^ ХЕ= 26 - 24cm. (The second req.) 
a яа А 
+: A ABD is right-angled at D аг 
2. (АВ) = (BD! + (АЮ)? ї 
= (9)? + (12)? = 225 nw 
ч AB = 15cm. ч AACD is right-angled at D 


^. (CD! = (АС)? - (AD)? = (20)? ~ (12)? = 256 
^ CD = 16cm. ^ BC=9 + 16 =25 cm. 
ч InAABC: 
(AB)? + (АС) = (15)? + (20)? = 625 » (BC)? = 625 
2. (ABY + (АС) = (BC? 
^. A ABC is right-angled at A 


[5] 
ч A ABC is right-angled at В 
2. (ACY = (АВ)? + (ВС)? = 4)? + (3 = 25 
^ АС = 5 ст. 
In A ACD: 
* (ADP = 169 + (ACY = 25 s (CD)? = 144 
7. (ADP = (АС) + (Ср)? лт(2 С) = 90° 
2. the area of AACD = 4 AC x CD 
=4x5x 12 = 30 cm? 
уе area of A ABC = + AB x BC 
=} x4x326cm? 
+. the area of the figure ABCD = 30 ~ 6 = 24 cm? 
(The req.) 


(Q.E.D.) 
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a D 

Construction : Sa 

Draw BD 24 
Proof : in A DBC - 
"mí(ZC)s90* 


х (DB)! = (BC)? + (CD)! = 576 + 324 = 900 
^ DB = 30 ст. 
In AABD: 
ч (AD) = 2500, (AB)? = 1600 » (BD)? = 900 
^. (AD)? = (AB)? + (BD 
2 m (Z ABD) = 90° 
л the area of A ABD = 4 BD x AB 
= } x 30 x 40 = 600 cm? a) 
^. the area of A DBC = 4 BC x CD 
= 1 x24x18=216cm? (2) 
Adding (1) and (2) : 
^. the area of the figure ABCD = 216 + 600 = 816 cm? 
(The req.) 


ü D 

^ InAABM: S oue 

«АВ + BM}? 
= (8)? + (6)? = 100 e B 
(AM)? = (10)? = 100 

7. (AB) + (BM)? = (АМ)? 

^. A ABM is right-angled at B 

~. m (Z ABD) = 90* 

^. the area of £7 ABCD = AB x BD 
=8 х 12 = 96 cm? 


(The first req.) 


In A ABC: 
"АВ = АС »АБІВС 
2. D is ће midpoint of BC 
^ BD=DC=45 cm. 

In AADE: 
^ m(Z ADE) = 90° 
х (DE) = (АЕ) - (AD)? 

= (10) — (6)? = 100 ~ 36 = 64 

E: DE = 64 = 8 cm. 


Unit Five 
In AADB : In ADCE: 
+. m (4 ADB) = 90° «: (DO + (EO) = (12)? + SP = 169 
г. (АВ? = (Ар)? + (Dy (DE) = (13^ = 169 
= (6) + (4.52 = 36 + 2025 = 5625 2 (DE = (DC) + ECP 
^ (AB) + (AB)? = 5625 + (10)? = 15625 (D | тС) = 90° (QED) 


оВЕ-ВОФГЕ 
2. BE=45 + 8 = 12.5 ст. 


2 (BEY. = (12.5) = 156.25 (2) 
From (1) and (2) : a 
2. (АВ) + (AB)? = (BE)? ын (e ын o 
х m (Z BAE) 90" QED) Sa (s)d (7)e 
[:5] 1 - а ae 
Dita midpolat С =< сай Fig. (1): * The projection of A on BC is D 
,DE ВС e Bn = « The projection of AB on BC is DB 
^ E is the midpoint of AB Fig. (2): * The projection of A on BC is B 
л ВЕ = 22 = 12cm. + The projection of AB on BC is B 
«+ Dis the midpoint of AC » Fig. (3): - The projection of A on BC is B 
E is the midpoint of AB’ + The projection of AB on BC is B 


ов 4 BC= 1 х70-38 ет, 


In A BED : эх ив 
(вЕ «ер = 12) + 857 = 1368 Fig. (1) : BC уйе point B » AB andthe point B 
(вру = (37) = 1369 Fig. 2): DC »DB » the point A snd ВА 
^ (BEY + (ED)? = (BD Fig. (3): XC >XB> AY and BY 
2 m (Z BED) = 90* : 
» DE/ BC mI (Ethe potit € O7 
<. m (4 ABC) = 90° (The first req.) 2 эй 


In A ABC : which is right-angled at B 
^ (AC)? = (AB) + (ВС)? = (24)? + (70)? = 5476 
АС = 74 cm. (The second req.) 


BED (8)AE (3) the point E 
[@]the point B (5) the point B (E) the point E 


a Desert | 

Construction : a 

Draw DE such that DE ГАВ (3)DB.BF (2)0С,ЕС [ЈАР » AE 
rand DENBC={E} — (ГАВ ВЭ. (SthepointF » the point E 

Proof : : AD // BE » AB // DE - ——— 
2. ABED is a parallelogram. a 


(T the point X (E) the point B 
(3) the point B (4) the point A 


2 ОЕ = АВ = 13 cm. »BE = AD = 16 ст. 
+ ЕС=21- 16= 5 ст. 


ч“ (e) Yo f galas] Y/ (el) САА cual, ын 49 | 


BD is the projection of AB on BC 

17 A ABC is ап isosceles triangle. 

:. AD is a median in A ABC 

^ BD 2] BC 

^, BDz3cm. 

In AABD which is right-angled at D 

2. (AD)? = (AB)? - (BD) 225 -9 = 16 

^ AD=4cm. 

^. The area of A ABC = + х4хб= 12cm? 
(Second req.) 


(First req.) 


ag 
(1] EM is the projection of FM on EM 
In A FEM which is right-angled at E 
2. (EM)? = (ЕМ)? - (FE 29-128 
as EM z [8 2 21/2 cm. 
(E) AM is the projection of BM on AM 
In the right-angled triangle EDM at D 
2 (DM? = (EM)? - (ED)? = 8-127 
х DM 27 cm. 
In the right-angled triangle DCM at C 
a (CM)? = (DM) - (DC =7-1=6 
si CM =ү6 cm. 
In the right-angled triangle CBM at B 
2 (BM)? = (CM)? - (BC)? 26-125 
^ BM -15 cm. 
In the right-angled triangle BAM at A 
^ (AM)? = (BM) - (AB? 25-124 
^ AM 22cm. (Second req.) 


(First req.) 


Ф 
(4) AD is the projection of AB on AC 
In the right-angled triangle BDC at D 
we find : m (Z C) = 30° «m (Z ОВС) = 60° 
In the right-angled triangle ABD at D 
m (4 ABD) = 30° 
AD=4 AB 
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^ AD=3 cm, (First req.) 


(2) DC is the projection of BC on АС 
In the right-angled triangle ABC at B 
m(Z C) 2 30* ЛАС =2АВ 
* AC = 12 em. 2 DC AC- AD 
^. DC 212-329 cm. (Second req.) 


Construction : Draw BF | ED z 1 
— DF j 
(17 FD is the projection $ c 
of BD on CD B 

In the right-angled triangle ACE at C 

(CE)? = (AE)? ~ (АС)? = 400 — 256 = 144 

2 СЕ = 12cm. 7 СЕ= Ер 

7 Ер = 12 ст. 

<. AEBD is an isosceles triangle » BF L ED 
2. BF is a median in A EBD 

280= Ер +. FD=6cm. (First req.) 
(2) CF is the projection of AB on CD 

^4 CF =CE + EF 

^ CF=12+6=18 ст, (Ѕесопа гед.) 


B 
[1] EC is the projection of BC on DC 
~ AD L DC; BE 1 DC 2 AD // BE 
2. The figure ADEB is a rectangle. 
^. Ар = BE = 12cm. ^, BE = 12 ст. 
In the right-angled triangle ВЕС at E 
(EC. = (ВС) - (BEY = 169 – 144 = 25 
n EC = 5 ст. (First req.) 
(DE ts the projection of AB on DC 
*: DE» DC - EC 
2. DE=25—5=20cm. 
(81: DOW AB 
л The length of the projection of DC 
on AB = length of DC = 25 cm. 
[4] DEsAB г. AB=20cm. 
2. the area of the trapezium ABCD 
= 1 (25 +20) x 122 270 cm? 


(Second req.) 


(Third req.) 


(Fourth req.) 


B 
(31AC is the projection of AB on АС 

In the right-angled triangle ACB at C 

(AC = (АВ) - (BC)! = 169 – 25 = 144 

2 AC= 12cm. (First req.) 
(8| AD is the projection of CD on AD 

In the right-angled triangle DAC at A 

2. (AD) = (CD) - (АС)? = 225 -144 = 81 

2 AD 29 cm. (Second req.) 
B a —_ 
Construction : Draw DE | BE | 
Proof : Hi 
(3 EC is the projection of DC on BC | 

. AB LBC DE 1 ВС 

= AB/ DE 

The figure ABED is a rectangle. 

хАО-ВЕ-9ст 

АЕС-ВС-ВЕ-15- 9=6cm. 
(EJ AB is the projection of DC on AB 

In the right-angled triangle DEC at E 


(First req.) 


л. (DE) = (DC)? - (EC) = 100 - 36 = 64 

; DE=8 cm. 

ч ОЕ = АВ 

7. АВ = 8 ст. (Second req.) 
[:5] 
4 EC is the projection of DC on BC 


** ABCD is a parallclogram. 
+. DC» 13 стэ DE «192 = 12 em. 
In the right-angled triangle DEC at E 


(EC)! = (DC)! - (DE? = 169 - 144 = 25 


2 ЕС = 5 ст. (The гед.) 

2 

(1 (а) the point D ) the point E. 
OAE (d) AD 


uü 
(4) (AD? + (DC) 


Unit Five 


(2) DB is the projection of AB on BC 


х AD = 2523 = 24 cm. 

In the right-angled triangle ADB at D 

^ (BD)? = (АВ) - (AD)! = 900 — 576 = 324 

<. BD = 18 ст. (The req.) 


[17] І "n 


Construction : Draw AD 1 BC 

Proof : DB is the projection 

of AB on BC 

+: m (Z ABC) = 120° 

^, In the right-angled triangle ADB at D + 
m (Z ABD) = 60° +m (Z DAB) = 30° 

2вр= AB 


2. BD = бст. (The req.) 


(8) (BC? - (АВ? 

[3]CD x CB (4]BD x DC 
(81ВС x AD (6 DBA *» DAC 
а 
(13 (8132 (812А (412.16 
a 
55 AXYL is right-angled at L 

(XY)? = (XL)? + (YL)? = 81 + 144 = 225 
г, ХҮ = 15 ст. (First гед.) 
A XYZ is right-angled at Y  YL L XZ 
a (YLP =LZ* LX 2. 144=LZx9 
ялын = 16cm. (Second req.) 
«+ (ZY = LZ x ZX = 16x 25 = 400 
2. ZY =20 ст. (Third req.) 
a 
+: ABCD is a rectangle. гт (4 ABC) = 90° 


z, (ACY = (AB)? + (BC) = 36 + 64 = 100 
^. AC = 10 cm. 
5 BELAC 
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d$ 


ч A ABC is right-angled at A » AD 1 BC 
2 (BC)? = (AB)? + (AC)? = 64 + 36 = 100 
^. BC=10 ст. 
(AB). =BD x BC 
4. 64 2 BD x 10 
2 BD 264 cm. (First req.) 
(AC)? = CD x BC 
^ 36-2 CD x 10 
^. CD = 3.6 cm. (Second req.) 
(AD)? = BD x CD = 64 x 3.6 = 23.04 
^ AD 248 cm. (Third req.) 
a — 
ч A ABC is right-angled at B » BD L AC 
2. (AB? 2 AD x AC 24,5 x 12.5 = 56.25 
^ AB-75cm. (First req.) 
ВС) = СЮ x CA=8 x 12.5 = 100 
^ ВС = 10 ст. (Second гед.) 
7 (BD? = DAx DC = 4.5 х8 = 36 
2 BD = бст. 
a 
*^ ABCD is right-angled at C 
+. (BD)! = (BC? + (CD)? = 49 + 576 = 625 
^, BD = 25 ст. (First req.) 
ч A ABD is right-angled at A 
2 (AD)? = (BD)? — (AB)! = 625 – 225 = 400 
s. AD = 20 cm. (Second req.) 
«+ BE is the projection of AB on BD 

» (AB)! = BE x BD ^. 225 = ВЕ х 25 
^, BE=9cm. (Third req.) 
ч AE is the projection of AD on AE 


(Third req.) 


2. XY is the projection of AY on KE 
‘s AAXY is right-angled at X 
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2 (XYP = (АҮ) - (AX)! = 100 — 64 = 36 


^ XY=6cm. (First req.) 
XFLAY 
г XF = AXEXY 26x84 8 cm, (Second req.) 
(AX)? = AF x AY 464 s AF x 10 
^ AF=64 cm. (Third req.) 
ч A AXE is right angled at X 
2. (EX)! = (АЕ)? - (AX)? = 289 - 64 = 225 
^ EX = 15 ст. 
л. The area of A AXE = 1 x 8x 15 = 60 cm? 
(Fourth req.) 
B —= _ 
< LZ is the projection of YZ on XZ 
A YLZ is right-angled at L 
^ (LZ? = (YZ)? = (YL)? = 144 — 92.16 = 51.84 
^LZ-272cm. (First req.) 
** XL is the projection of XY on KZ 
»A XYZ is right-angled at Y » YL L XZ 
^ (YL? 2 ZLx XL +. (9.6)? 272 x XL 
“XL = 89. 128 cm. (Second req.) 
ч XY is the projection of XZ on XY 
>» A XYZ is right-angled at Y »YL1XZ 
^ (YXP = XL x XZ = 12.8 x (7.2 + 12.8) 
(YX)? = 256 4 YX-216cm. (Third req.) 
[10] 
‘+ ABCD is a rectangle 
7. AB = DC = 30 cm. 


ч AADC is right-angled at D » DF L AC 

^. (AC? = (Ар)? + (DC)? = 1600 + 900 = 2500 
"АС = 50 ст, 

+: (AD? 2 AF x AC 

4. 1600 = AF x 50 

^ AF = 160 = 32 ст. (First req.) 


DF = AD* DC. 40x30 хэд ст, (Second req.) 


AC 


ч A DCE is right-angled at C + CF L DE 
^ (DCY=DFxDE 2. 900 =24 x DE 


Unit Five 24 


л ОЕ = 39 e 37.5 em. a 
:: FE=DE-DF -7 A ABD is right-angled at B 
^ FES 375-24 2 135 cm. л (BD)? = (Ар) (AB) = 100-36 = 64 
(СЕ? = FE x DE 2 BD=8cm. 
2 (СЕЈ = 13.5 x 37.5 = 50625 the area of 7 ABCD = AB x BD = 6х8 = 248 cm? 
л CE 25cm. MN Lim d 
5 AB // DC (Properties of parallelogram) 
a » BD is a transversal. 
In AA CBA , СЕР 2 m (4 ABD) = m (Z CDB) (alternate angles) 
which are right-angled + m (Z CDB) = 90° 
at B and E respectively. .- AB = DC + AD = BC (properties of parallelogram) 
+: 2. Cis a common angle. 2 DC 26cm. » BC = 10 ст. 
ACED — ACBA ^; A DBC is right-angled at D » DE L BC 
АВ АС ^. BE is the projection of DB on BC 
5 AC e 528 = 10cm. (Second iq) n (BDP=BExBC ~ 64=BEx 10 
<- A ABC is right-angled at B EB ВЕ- $$ =64ст. (Second req.) 
2. (BC) = (AC) - (AB) = 100 - 36 = 64 | DE =DBXDC _ 8x6. 4$ cm. (Third req) 
2. BC 28cm. E BC LAN t- vue 
AF is the projection of AB on AC » BF 1 AC = 
(AB) = AF x AC ч DBL АВ 
2. 36 = AF x 10 +. The area of 7 ABCD = AB x DB 
АЕ = -36 ст. 2. 192 = AB х 16 2, АВ = 12cm. 
.» A ABD is right-angled at B 
a +, (AD)? = (AB + (BD)? = 144 + 256 = 400 
Construction : Draw AD : Ари аа 
Proof : Е (22: Е: 
сог FS 5 A ABD is right-angled at B » BF L AD 
the right-angled triangle ; BF a ABXBD „12210 -96ст. 
ABC drawn from the vertex +: (DB)? = DF x DA 
of the right angle. <. 256 = DF x 20 2 DF = 128 cm. 
AD= ВС-10 ст 5. the area of the rectangle BEDF = FD x BF 
ч A AED is right-angled at E = 12.8 x 9.6 = 122.88 cm? (The req.) 
2 (ED)? = (AD)? - (AE)? = 100 - 92.16 = 7.84 ———— - ——— — 
2 ED=28 cm. ОРЧИН 
2. BE=BD + Е = 10+ 28 = 12.8 cm. < AD // EC » AE // DC 
„СЕ= Ср -Ер= 10-258 2 7.2 cm. The figure AECD is a parallelogram. 
2 A ABC is right-angled at A » AE L ВС SADzsECsÓócm. — 
(AB) a BE x CB = 128 x 20256 E is the midpoint of BC 
^ AB = 16cm. (First req.) 2 ВС-2х6-12ст. 
(АС? = CE x CB 2 72x 20 = 144 -: The area of the trapezium ABCD = 72 ст? 
2 AC = I2 em. (Second req) | ^ T2= } (AD + BO xAB 
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Answers of Geornetry 


4 „72x2 
2 АВ а 18 =8cm. 


ч A ABE is right-angled at B 
2. (AB)! = (AB) + (BE)? = 64 + 36 = 100 
^ AE = 10 cm. 


.BRSABXBE. 8x6. 
2 ВЕ = АН 10 48 cm. (The req.) 
[6] 


*: AB// DC , ВС is a transversal to them. 
^ m(Z DCB) + m (Z ABC) = 180° 
(Two interior angles in one side of the transversal) 
^ m(Z DCB) = 180° ~ 90° = 90° 
ч A DCE is right-angled at C 
2 (DEP = (DC)? + (CE)? = 81 + (CE а) 
+ A ABE is right-angled at B 
2 (AEP = (АВ)? + (ВЕ)? = 256 + (BE) 2) 
‘7 ADEA is right-angled at E 
^. (DAY = (DE) + (AE? 
2. 625 = (ОБ)? + (AE)? (3) 
From (1) » (2) and (3): 
2. 625 = 81 + 256 + (СЕ)? + (ВЕ)? 
+: ВЕ = ЕС 2.625 = 337 + 2 (ВЕ)? 
2.2 (BE)! = 288 2. (BEY = 144 
л ВЕ = 12cm. * СЕ = 12 cm. BC = 24 cm. 
The area of the trapezium ABCD 
= І (DC + AB) x BC 


= (9 + 16) x24 = 300 cm? (First req.) 


From (2) : 2. (AE? = 256 + 144 = 400 
;. AE = 20 cm. 
ч A DEA is right-angled at E » EF L DA 
2 AF is the projection of AE on AD 
2. (AE)? = AF x AD 2400 = AF x 25 
2 AF = 06cm. (Second req.) 
@ 
ч A ABC is right-angled at B 


2. (ACY = (AB? + (BC? = 225 + 400 = 625 
2. AC 225 cm. 
ч A ABC is right-angled at B » BD 1 АС 


7. (BAY =AD x AC 2 (15 =AD x 25 
= =9cm. ^ DC=16 
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(вр) =DAx DC ^ (BDP =9 x 16 = 144 
^. BDz 12cm. 
“+ A DBC is right-angled at D» DF 1 BC 


„ре DBXDC _ 12x16 
2. DF = DES X16 =9.6em. (First req.) 


ч A DAB is right-angled at D » DE L AB 

^ DE =ADABP 2 2%1227.2 cm, (Second req) 
B 

The first method : 

ч A ABC is right-angled at A » AD L BC 

2 (DAY 2 DB x DC 

^ (4.8) 2 3,6 x DC 

хэс» 87 a km. (The req.) 
The second method : 

+: A ABD is right-angled at D 

2. (AB). = (AD)? + (ВЮ)? = 23.04 + 12.96 = 36 

^ AB=6km. 

^. In AA ABC » DBA: 

m (Z BAC) = m (Z BDA) = 90° 

+ 2 Bis common 

^ m (4 C) =m (4 BAD) 


2. A ABC ~ A DBA 

AB _ BC 6 _ BC 

DB BA 36 6 

^ ВС= $*$ = 10km 

“DC =BC-BD=10-3.6=64km. (The req.) 
19] 

Let CD = X cm. + ©. BD = (25 ~ X) cm. 
InAABC +: т(4 А) =90° Арі ВС 

2. (AD = CD x DB + 144=X(25-X) 

714225 x - xi n 2-25 Х+ 144=0 
(X-9)(X-16)=0 ^= Х=9ст. 


or X = 16 (refused because CD < BD) 
z. (ABY = BD x BC = 16 x 25 = 400 


7. AB = 20 cm. 
BD is the projection of AB on BC » BD = 16 cm. 
(First req.) 
(AC) = CD x CB 29 х 25 = 225 
^ AC = 15 cm. 


(7) ^; The longest side is AC „(ACP = (15) = 225 » 
os (AB. + (BC)? = (12° + (14° 
= 144 + 196 = 340 
2, (AC? < (АВ) + (BC 
8, A ABC is an acute-angled triangle 
(] -: The longest side is AB (АВУ = (8) = 64 
$u (AC) + (BO)? = GF + (TY = 9 + 49 = 58 
2. (АВ? > (AC) + (BOP 
5 A ABC is an obtuse-angled triangle at C 
(8) -: The longest side is AB 
+ (AB = (25) = 625 
ээ (АСУ + (ВС) = (20)? + (15)? 
= 400 + 225 = 625 
2. (АВ? = (АС) + (BC 
+, A ABC is right-angled at С 


u KZP =F 949» 
(ХҮ? + (ҮД? = 4) + GF 241 
2 XZ > (ХҮҮ + (YZ? л Y is obtuse. 


8 

*: (BC) = (10) = 100 

5 (ABY + (АС? = (6) + (8? = 36 + 64 = 100 
2 (BC = (АВ? + (АСР ~> Z Ais right. 

ч (ACP = (15)? = 225 

Б (АВ) + (BC = (10)? + (127 = 100 + 144 = 244 
+. (АСУ < (AB). + (BC? 
л ZB is acute. 


(4) ^ The longest side is АС 
^. ZB which is opposite to AC is the greatest 
in measure. 


Unit Five 14 


+: (AC) = (12) = 144 » 
, (AB)? + (ВС) = (9) (10) = 81 + 100 = 181 
2. (AC)? < (ABP + (BC? 
+, 2 B is acute angle. 
+. A ABC is an acute-angled triangle. Ч 
(81: The longest side is AC 
5 LB which is opposite to АС is the greatest 
in measure 
5 (ACY = (13) = 169 
, (AB)? + (ВСУ = (5)? + (12)? = 25 + 144 = 169 
2. (ACP = (ABY + (BC? 
+. 4 Bis a right-angle. 
+. A ABC is right-angled triangle. 
(8) -; The longest side is BC 
2, 2 A which is opposite to BC is the greatest 
in measure. 
2 (BC)? = (16)? = 256 
, (AB)? + (AC)? = (7) + (14)? = 49 + 196 = 245 
^. (BC) > (ABY + (АС)? 
л, 4 Ais an obtuse angle. 
X A АВС is an obtuse-angled triangle. 


a BD is the projection of AD on BD 

+: A ABD is right-angled at B 

А (BD)? = (AD). — (AB)! = 289 – 64 = 225 

^, BD = 15 ст. (First req.) 
In A BCD : the longest side is BD 

» (BDF = 225 , (BCP + (CD) = 81 + 144 = 225 
^. (BD)? = (BC) + (Ср? 

+, ABCD is right-angled at C 


(Second req.) 
-: AB = DC (properties of parallelogram) 
^ AB=8cm. 

In A ABC: 

«+ (ACY = 361 

(AB)? + (ВС) = 64 + 225 = 289 
^ (AC)? > (AB)? + (ВСУ 

+, 2 ABC is obtuse angle. 


In AABC: 
+> m (4 B) = 90° 


55 


Answers of Geometry 


^. AC = 40 cm. 

In A ACD: 

^ The longest side is AD 

$7 (AD)! = 2025 

s (AC)? + (CD) = 1600 + 81 = 1681 
2 (AD? > (AC) + (CD? 

2, A ACD is an obtuse-angled at C 


Construction : 

Draw AC 

Proof : In A ABC 

" m(Z В) = 90° 

2. (AC? = (АВ) + (BCP 
ш 25 + 49 = 74 Sca 

In AADC: 

Ч (AC)? = 74 + (AD)? + (DC)! = 64 + 36 = 100 

2 (AC)? < (AD)? + (DC)? 

2 £ Dis an acute-angle. 

[0] 

In A ABC : 

ч (AB)? + (BC)? = 196 + 2304 = 2500 

(АС)? = 2500 2. (ABY + (BC? = (AC 

л, A ABC is right-angled at В 

-: BD is a median drawn from the vertex of the right angle. 

^s BD= $ AC 225 cm. 

In A DBC : 

ч (ВС) = 2304 

+ (BD)? + (DC) = 625 + 625 = 1250 

^ вс} > (вр) + (DCY 

^. 2 BDC is obtuse-angle. 


11 

** ABCD is a rectangle. 

^ Ар = BC 224 DC = AB = 16 cm. 
ээг Fis the midpoint of AD 
A AF = FD 12 cm. 
»рЕ-9 ст. 

+: A FAB is right-angled at A 
2. (FB = (AB)? + (AF)! = 256 + 144 = 400 


156. 


(QED.) 


(Q.E.D) 


(Q.E.D) 


7 ОС = 16cm. 
^ EC=7 ст. 


> A FDE is right-angled at D 

2. (FEY = (FD) + (DEP = 144 + 81 = 225 
+: A BCE is right-angled at C 

^ (BEY = (ВС)? + (ЕС)? = 576 + 49 = 625 
In A BFE : ч (BE) = 625 
ч (BF)? + (FE) = 400 + 225 = 625 

2. (ВЕ) = (ВЕ)? + (FE 

2 A BFE is right-angled at F 

D a A 

Let ACN BD = {м} 

“г The two diagonals of 5 
the rhombus are perpendicular 

and each of them bisects the other. 

^ МВ = Мр = бст. .АМ-МС-8сш. 

АМ LBD 2. m (Z AMB) = 90* 
In AABM : 

(AB)? = (AM)? + (MB)? = 64 + 36 = 100 

^. AB = 10 cm. 

“ч ABCD is a rhombus 
In AABD: 

«+ BD is the longest side » BD = 12 cm. 
2 (BDP = 144 

++! (AB)? + (AD)! = 100 + 100 = 200 
^ (BD < (AB)? + (AD 

2. A ABD is acute-angled. 


2 D 

BD is the projection 

of AD on BD ї 

ч AABD is right-angled at B. ^ 

2. (BD) = (AD) - (АВ? € 
= 289 — 64 = 225 

2, BD = 15 ст. 

In A BCD: 

*: BD is the longest side. 

ч (BD = 225 

(BC). + (DC)? = 81 + 144 = 225 

7. (BD) = (BC? + (DCP 

^. ABCD is right-angled at C 


(Q.E.D) 


^ AD = АВ = 10 cm. 


(QED) 


(QE.D.) 


Unit Five 
^ jD 
— тас! side is AB 
х. ФВ) = (АВ)? - (AD) : : 
2225-144 = 81 S 1 х, 4.АСВ is the greatest angle in measure. 4» 
2. DB 29cm. and it is an obtuse angle for : 
*: AADC is right-angled at D s C (AB) > (АС)? + (СВ)? $3» C — Е 


^ (DO) = (AC) - (АЮ) = 169 – 144 = 25 


Construction : Draw АЁ 1 BC where AEN BC = (E) 


s DC-5 4 CB=DB-DC=9-5=4cm. 
- ре Proof : -: A АЕС is right-angled at E 
B л (AB) = (AC)? - (EC? 
ma Ea (a]c ^ (AE)! = 25 - (ЕС)? a) 
(a]b (8) (81а 5 A AEB is right-angled at E 
: z 2. (AE. = (AB)? - (ЕВ)? 
(3)C (2) acute (B)obtuse 2. (AE = 49 - (EC +3)? Q 
(а) right (8) acute (8) acute From (1) and (2) : 
(7 | obtuse [E] acute (8)obtuse 25 - (EC. = 49 - [(BC + 6 EC « 9] 
80» 81)- (212 cm. »8 cm. 2 
2 25- 249 - (EC) - 6 EC - 9 
(13) obtuse-angled (14) acute өн 
M 2. 25240-6 ЕС 
a з, 6EC = 40 – 25 
In ААВС " MTS 
*: (АС)? = 400 2.6 ЕС = 15 
ул (AB)? + (BC? = (13) + (11? 3 EC =2.5 ст. 
= 169 + 121 = 290 
2 (АС? > (АВ? + (ВС? — € овсе FAC 
z, A ABC is obtuse-angled at B хаш (Z BAC) 30" 
Draw AE 1 BC such that +, m (Z ACE) = 60* 
KEN BC = {Е} +. m(ZACB)=180°-60°= 120° (Thereq) 
s‘ AE LBC 
г. EB is the projection of AB on BC Answers of accumulative basic skills 
2. From A AEB ‘ m(Z E) = 90° Ă— — = 
х (AE)? = (АВ) - (EB)? = 169 - (ЕВ)? o|u 
From A AEC : 
m (Z E) = 90* Go fd (3c Me (514 
(AE)! = (АС)? – (EC)? = 400 - (EB + П)? Q | (814 (71с mb Mob 00 
From (1) and (2) : mb fa c fad (аа Ae 
+. 169 — (EB)? = 400 — (ЕВ + 11)? Ee PII лийг 
2 (EB + 11) - (ЕВ) = 400 – 169 [2 | 
2. (ŒB) + 22 EB + 121 - (ЕВ)? = 231 016 (810 (8) 12° (a) 20+ 2073 
^ 22 ЕВ = 231 - 121 2.22 ЕВ = 110 
EB = 10.5 om амины (5) 60° (8) 14 [7] 120 (8) 56 
22 7 Е ЕА 
(АБУ = 169 - (5)? = 169 - 25 = 144 oz moy A 118° Ge 115° 


2. AE = 12cm. 
+. The area of A ABC = 1 BC x AE = 1512 = 66 em? 


457 | 


Answers of the 
on Algebra and Statistics 


g 1530 (814 Sc mb 
В me-4 B-D (811 


В 70х-9(0х+4 
[21(x-5) (Х+7) 
(81(х-3) (X 7) 

[4] (x 4 2) (X * € 

(513(Х-1) (x- 4 

(8)(c-d2)(c*d 3) 


| Accumulative test |2 


[1 1531 [8]c [3c fb 


g mex) (2)(х-0 (16 


Е "0ox«Do«D» 
[2)(3х- 1) (4Х-1) 
(812 (3 X« 4) (X * 2) 
(aja x-y a4x4y 
(5) (x 44) (Х-3) 
16)х(2х-1)(0х- 2) 


| Accumulative test (3 


Bas (2]b Ge (а 
gu» (21410 — (3)! (4145 
g ee» 

(2038y-2Q*9 

(3)(5 а2- 1) 


[4] (99 + 1) (100) = 10000 


| Accumulative 2 


accumulative tests 


[4] (x-2) 


faj(x +3) 


c 
Accumulative Tests | 


Bi» @3 Ma ws 


a (a}(4x+7)(4X-7) 

(2) x+3)(2X-3) 

(313 X-2)(X+3) 

(a)x(x+ 1) (x-1) 

(5) ((x +3) +5) (c9 - 5) - + 9 x-» 
(812 Х-уу(4Х-») 


| Accumulative test |5 | 
gat (2]a [аја (41с 
gie? [2]4 (813 (35 
B xe««»oe-2x«9 
82x? x-3 o «3 x9) 
(813 х+ 5) (92-15 Х+25) 
Г) (х+2у) 02-2 Ху+4у) 
(81(х 48) (Х-1) 
(61Qx«Dx-2 

| Accumulative test 6) 
[1 REIC (Ela (3)d (418 
(415 (813 (8116 


[аја+ т 


a GixQxeay ax! -6xye9y) 
(ё1(х-1) 2-1) 
(3](a-*2b-3c)(a*2b & 3c) 
(а)(х-у)(Х+у- 2) 

g o 
| Accumulative test 1 

B (819 (3c Ma 


gas m 


[2 | 9800 


a3 (ајах?у 


a 310 x7 - 16) o? - n2 G x - 4 G X « 4) 
x(x- DD 
(8) (x? «8-429 (X7 « 8420 


59. 


Answers of Algebra and Statistics 


(8) 4 (a- 46) 87 +4 ab+ 1607) 
(81032 ~ 2) (x? + 2) (07 +242 (3 «2-229 


EB REL (2) 280 

B (ja (814 (414 
В 0-м 2x. (570 (8-3 
B Dex- 000 


[E] (2a°+9b°-6 ab) (2a° +9 b? +6 ab) 
(81(Х-1)(Х2-Х-1) 


B (10тһе5.5.-= {3,5} 
[2)The S.S.» {-6,2} 


[: Ge a (814 


8 (113 х-7 (2:(0»-5| (3)2 
gBulie»«-» 
(21(a- 3) (x & 5) 


[aa 


(41Х-5 


© [a] The perimeter of the rectangle = 24 ст. 
[b] The number is 4 


2 po гаїс B]e (814 
Bos гае o4 m9 
amy Bias 


rs] [a] The number is 1 ог- 1 
[b] х(х+2) (х2-2х+4) 


Accumulative test 
B 1580 (аја (Ha b 
E [)-3 (m4 (572 (8120 


8 [a] The value of X= =} 


[b] The S.S. = {-3 +8} 


В [al The ss. = {-2} 


[b] (y + 5) (x+4) 
(1 [2b Ga (4 
[2 ШОЕ {23° [81 (41:44 
E [al The value = 8 aii 
[b] The value = 10 


E lal Mess. = (3) 


DES 
| Accumulative test [13] 


Bü Ga [8]b (814 Гаја 
Bl s we Mı 
Baa 24 
[b] 36 
Bang 2 0 031504units. 
[b] The number of balls = 15 balls 


S 
Answer of Monthly Tests | 


Answers of monthly tests Answers of April tests 


on Algebra and Statistics 


Answers of March tests 


b [аја (3]b 


-6 (ал (81279 = 1024 
(112: х+3) |»: 30 (3)[0 »-1) (87 
21*x2?*x32* _ 2n*2n-4n 
2..Х4 2 z25z1 
a 3*x2"** 
(1)(x- 2) (X^ 242X+4) 8 
E 4 
Їггх(а- 5) +3 (8—5) = (а— 5) (х + 3) ure s m 
a petal n34ys0 
Let the number be X лу=-3 


AX 


z (X+4)(X-3)=0 


2 х+4=0 5Х=-4 а 
orX-320 хХ-3 a 


=. The number is :-4 or 3 


me [2)а з)ь g 
(х 2) 232225 

* L ,Х-242 
т} zero 2/4 3)3 ха4 
з The S.S. = (4) 

— 2) (98 + 2) = 96 х 100 = 9600 [4] 

gei 2X42-2X 

a LHS.2 7x. ux ээ * 
(1) 18 х:1) 92) =32=9= КН.5. 


2) х++4Х° 2у2.4у? -4х? y, 
2(x.2yy- 4x’ rf 
ОРОН a a 


Answers of Algebra and Statistics 


Answers of important questions 


on Algebra and Statistics 


Answers of multiple choice questions 


go Bo Bo Bo Bo 
go Bo Bo Bo Deo 
Шо Bo (Bo Bo Bo 
Bo Bo Bo Bao Dow 
Bo Bo Bo Bw Be 
Bo Ba Bo Be Dw 
Шо Bo Bo go He 
gw Go Bo Eo po 


Answers of complete questions 
їйх-ойс-э8 (х-5 ox» 


[5 E] (0-5: @2х,3,20.1 
g?.x 0: 0-:5 825 
B+% Ш-,9 (Шх!.х Hs 
022:+1 Bax) 

Шх>+2х+4 ь.х.у 83 
Bisx? о 0.2} 80.1} 
6831-4544) Gi {-1 +3} 

81(0) 88 -2--3 E zero » zero 
ME] Answers of essay questions 

о 

1 (X3) (X 5) [2] (x-4) (x-3) 
[8] (x - 2) (X+ 15) [a] (x « 3) (x- 6) 
(5) ((c+d)+2)((c+d)+3) (8)(3х+1)(х+2) 


(7)2x-3 (x42) (8)(2 х+ 1) (X -3) 
[8] (2 X43) (x—4) 0 (3 X-- 4) (8 X-4) 
(113 (x?-25) 23 (X+ 5) (x - 5) 

hia (2 x + 5) (4 X? - 10 x + 25) 

1313 (Х-3)(х1-3Х-9) 


114 (a + 0.2) (a? -0.2.a+0.04) 
15) X (a + b) + 5 (a+b) = (a + b) (X + 5) 
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815 (X+ y) +c (X+ y) = C y) (b+c) 
(97) X (y+ 5) +7 (у +5) = (у +5) (X+7) 
18 (а + b - c? = (а ++ c) (а + -c) 
a9 х +4у*+4х2у2-4х?у? 
=(х2+2у2)2-4х?у? 
=(х2+2у2+2 ху)(х?+2у2-2 ху) 
20) 81 Х++4у++36 х2у2-36 x? y? 
= (9 Х2+2у2)2 -36х?у? 
=(9 Х2+2у2-6 Ху) (9 х2+2у2+6Ху) 


а 
‘+ The expression : X? + k X 4 9 is a perfect square 
^. The middle term = + 24x? x92 «2 x x x3 
-2£6X 
кКХик6Х 


[1173 € 27 = (100) = 100 
[87 (99 + 1)? = (100)? = 10000 
(8 (75 - 25) (75 + 25) = 50 х 100 = 5000 


Ak2£6 


17x?-8x41520 
2 ХтаЗзоХ-5 
(2) x*^«x-620 
Л X=2orx=-3 
(81-х2-7х-18-0 


Х(Х-3)(Х-5)-0 
^ The SS. 2 (355) 
А(Х-2)(Х-3)-0 
^ The SS. 2 (-3 52) 
^ (X= 9) (X+2) =0 


2 X=9orxX=-2 ^ The SS. = (- 249) 
[4] X? -x- 1220 2000-4) (X+3)=0 
2 Х=40огХ=-3 ^ The 5.5.= (-3 54] 
[5] 
Let the number be X X27 4X=20 
nx ex-2020 А(Х-4)(Х-5)-0 
7 Ха40гХ = ~ 5 (refused) 
^. The number is 4 
LetthenumberbeX ~. X7 +5 X=36 


nXD-5$x-3620 +. (X-4)(X4+9)=0 
+. X= 4 or X = — 9 (refused) 
^. The number is 4 


7| 

Let the number be X 2x-L-1d 
22ҳ2-1=х 2x?-x-1=0 
sQ-DQx«n20 гХа1огх-53 
л, The number is 1 or ~ } 

8 

Let the two numbers be X » X +3 

1 X(X+3)=18 n X?43X-18=0 


2 (X-3) (X+6)=0 “X=30rX=-6 
2. The two numbers are 3 +6 or—6 +-3 


a 

vw X(X+1)=30 nx +X-30=0 
200-5) (+6) =0 —  Xz50o0rX2z-—6 (refused) 
<- The width = 5 ст. » the lengh=5+1=6cm. 
o] 


Let the width of the rectangle be X metres 
2. Its length = X + 5 metres 
AXES) = 84 2х2+5х-84=0 
200-7) (X+ 12) =0 
<. X=7 or X = — 12 (refused) 
^. The width of the rectangle = 7 metres 
and its length = 7 + 5 = 12 metres 
2. The perimeter of the rectangle = (7 + 12) x 2 


z 38 metres 


Eo Bo Bo Bo Bo 
Bo Bo Bea Be Dow 
Qo (Bo Bo Om (Bo 
Go Bo Bo Bo Hoo 
Go ёо B® Bo Bo 


Important Questions 4) 


ЕШ Answers of complete questions | 
о: а: в! в-. Bj 
Gs до p? @: M: 
Ш-4 B- D Gs ss 
D: 84 Oe 2: Ø- 
gli а mg: GJ» 8! 
ЇЇ Answers of essay questions | 


о 
(4) The expression = (43) ^ = ($3) =3 
(2) The ex 2(43) ^ ** " 2(43y =3 
(3) The expression = (53) ^ x(42) ^^ 
-(5y*«q2) = 
е за вй 22" х 32" 
(2 х 3)2® 229 х 315 
= 229-2" у 321-20 20 30-1 


.Q»YxQx3** 
245325 


АЖЛЭҮРТЭ АР” 
23" х 32" 

222n*2n-4ny, 320-21 

=20х30=1 


(33) 3х+1 эг 
(8) The expression = y 57-31 


=32Х+Х+2-3Х 32-9 
[7] The expression = (42) ^ x3-?-! 
-(2) 3-4 


23951 y 529-1 22"+1 52-1 


И a 
= 22"+1-21 y 522-1-2n 


[4] The expression 


(5 The expression 


E -122 
-2х5 E 
а (22) *! x (32 -X 
ain aar T 
22X42 342X 


222X*2-2X x3*-?x-2x 
= 2 x tt- 4X24 y 33-*X 
and the numerical value = 4 х 34-4 = 4 х 30-4 
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Answers of Algebra and Statistics 


a 
2$X-429 2Х-4=3 2Хиа344847 cake lad 
= - - 2Х-1 
[4] хх2Х-1-(4) axed 
22X-322 4X-324 2Ха4-3-7 or2xX-1=0 22х=1 
: > и -* m Ха 1 
a axed х= фо 
т tapes 22Х-4=0 B 
22х94 xe s ey? cy (а-у) «o YP 
: B 3 
B (1837-0107) ) -o-» =a" -- 
D ria 5093 Ore í И 
кер лу=-3 [16] 
d х*-у* 5 ын (157 -(3) .25- Pe 
xi-y 7 5-3 
M "ades 22х-5=3 КО KM 
22Х=8 axed 


n 4 
(Vay =(V3) 0 x41 4 


„Х=4-1=3 


17) 
)x*«y*s Gy e (12) -944-13 
1xixy*-oy!x(q2) -4х4-4 


B8 x? (xz? xy? 
ved ager (By, yy 
cee xcu ( 2 y+ Rs ) «G2 
[10] шааж = ie$xi-i4-]i 
87-80 зӨГ-07 
Ца-4«-2 30224486 аж : E 
a m go Bo Bo Bo Ho 
" (17-18) * (87 ЁСОНД Bo Bo Bo Bo Do 
go Bo (Bo Bw Bo 


4AX-32-4 ЦХэ-443--1 


B Bo ge mo 
(pot os qq хх--4 
sG -G н G- 


ge 2 8i De В» 
a+ B; O} Bf 0» 


, 2%%3* " 2*x3* s с-ды 

Q T3 "gXk3X i EIE] Answers of essay questions 
42X-3X43X-X22-1 n 27*227! a: Тиим amber of balls =4 +7 + 5= bal 
х-Хэ-1 kml (4) The probability of drawing a green Бай = 77 


| 64 


[2|The probability of drawing a non blue ball 
att. fi 
[3] The probability of drawing a yellow Бай 
=< =zer0 
[4] The probability of drawing a red or blue Бай 
4+5 


16 16 
12) 
(1) The probability of getting a number less than 
1= 0 = zero 
[2] The probability of getting a number greater than 
rM E 
6 3 


g 

[1] The probability of drawing a card carries an odd 
number = È 

(2) The probability of drawing а card carries 
a number divisible by 3= д = 4 

[3] The probability of drawing a card carries 
a perfect square number = E -4 


a 

(1) The probability of appearing a number divisible 
by7= 0 e zero 

(| The probability of appearing a prime number less 
than or equal to4= 2 = 4 


п 

[1] The probability of drawing а card carries an even 
number = ў = 4 

[2] The probability of drawing a card carries a number 
not divisible by 5= $ = $ 


Important Questions 189 | 
a 
(4) The probability of drawing a card carries 
a multiple of 6 = $ = i 
[2] The probability of drawing a card carries 
a perfect square = E - i 


ч 
v$2[32552523553 525 535} 
^. The probability that the number is an even number 


44 
а 


^ The probability that the ideal student is a girl 
=1-06=04 
<. The number of girls = 320 х 0.4 = 128 girls 


о 
[1] The number of matches the team is predicted to 
draw = 0.3 x 30 = 9 matches 
[2] The probability of losing of the team 
=1-(06+03)=0.1 
7. The number of matches the team is predicted 
to lose = 0.1 х 30 = 3 matches 


D 
'' The probability of drawing a green Бай 

2 The number of green balls 

The number of all balls 

ЯС: 105 2 
4 $= The number of all balls 
7. The number of all balls = 2 x 6 = 12 balls 
-. The number of red balls = 12 ~ (2 + 4) = 6 balls 
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Answers of Algebra and Statistics 


[a]-x?-x-6-0  (Х-3)(Х42)-0 
ХХ-3 or X=-2 ~ TheSS.-[3,-2] 


5 
3 5-9 = 
Жэ (0) ээн 
3x(12 
-((2) “xs? 
uc ala d ud 
a Qa) 3 4x27 108 
Me Bo Bo Ho [sS (€ |B 
223 =?! 
a loy 
[110 3) (€ 5) (8)Q X 1) (X3) 22*-1x, 411 sYX.p| 
(3)(x- no «x«) -—— m» 
[4]a (X- 7) 3 (X 7) 2 (X- 7) (a - 3) шаг дын 
[b] Let the number of all balls = X 
42 2х=12 
fag i Lt Banas 2, " S 
249 з?" 24" 224 2" 2. The number of red balls = 12 — (2 + 4) =6 
ub. Ф ro dim 
ХХ-2 ог X26 х The SS. [2 +6 
H3 
а (314 {2\b [Sle 
[a] Let the number of all balls = X 
» the probability of drawing a white ball ($a Ee 
152. 
=1-$=4 a4 x ч 
хх-15 л. Themumberofballss 15. | 05 © (le  (4)4* So 
[b] 3Х=27 33-38 = Х-3 
S42] S4 24  цуз-3 (3) : 2 
(X—y)(X+y) [2](x- 2) x^ « 2 x « 4) 
(Sx-2&-3 Barry 
mı @)s » x? (8)125 x2 -8? n 
x 2)х v (812 
mis OF (1) (31 [sv 5 
l 
00o Bo Go (4 (818) Mo |Gxax»* 2r" 
2! «3 n 2%" „32% 
8 =2?8+2n~40, 329-28 
(3)9x-3Qx«3 (8(x«2Q^-2x4) йя 
= х = 
(з) х(х- 5) (а) (х- 3) (X 2) 
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r 


S 
Final Examinations 89) 


goce Do ae Bo {0,3} Ud (82 
(4](c) [5](b) [6] (c) (4]4 (5175 (8149 
[2 111476 [2] X 4 m [3] {0 ,-3] 
(4)-3 (8135 [8) zero = 
[a] 17а(Х-7)43(Х-7)-(Х-7)(а»3) 
(2)(5X44)(2X-3) 
H)ga-2 get [9] : x? -y = x+y) (x-y) 


[2)х*+4х?у?+4у‘-4х?у? 
=(х2+2 yF -4x у 
=(х2+2у2+2 Ху) (x? 42y?-2xy) 
(3)(x«2) (x^ - 2 x « 4) 


5 12=6(X-y) MX-yz2 
»vX'-ys(x-y (x7 exyey) 
nX'-y22x28256 


[4)(x-3) (X +2) 
[4| 
a [a] : х”-8Х415-0 
MP М(Х-3)(Х-5):0 
kae: ві: 2Х=3 or X=5 
x+ x-1220 А TeSS.2 (355] 
000+ 4) (Х- 3) =0 p t 2 P 
д » *' x (5 3s 2X*1-2X 
^ X=-4 or X23 ET a ae =3 =3 
2. The number is : - 4 or 3 
PX x 3?* 2 B 
[b] 2 3x -3 2 хэ! 3 
3 fa] ^ (> - 
5 хээл да" (3) (3) 
л z Х-12:3 1,Х-2 
35.3 хХа2 i 
[b] [1] The probability fast themimber ба tho drawn 
a е card is even = 7% 
[a] [1 | The probability of getting a white ball = 10 [2] The probability that the number on the drawn 
(2) The Y probability о of getting a non red ball card is divisible by 5 = ў; = $ 
"E = 1073 
ot | БОИТЕ 
ать ppbshility of getting a red or blue ball ge (8169) Je 
E X = 10 [4](c) (5](d) [6] (c) 
s. 3X43? . 3 ræ cane 
[b] : 3 =3 “X-4=2 eas [2)(5 X- 7) (310 
1 X=6 n ws mp 
The S.S. - {6} («i [5j (8:8.2Х 44 
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Answers of Algebra and Siatstics 


4X23 
[b] ~ X?-5x- 14-0 

z (Х-7)(Х-2)-0 

^4X27 of Xz-2 

^ The 5.5.= {7 5-2} 


a 

(4) 2 (x? 4) 2 (x-2) (X 42) 
(8)(x-3) (x42) 
(32x-3)0 X43) 


[a] a (X - 7) + 3(X- 7) = (X - 7) (a + 3) 
[b] 1; "Xr em the selected ball is white 
= 10 = 
[E] The probability of the selected ball is not 
red=2+5 = 7 
ю i 
[3] The probability of the selected ball is 
black = 0 = zero 


136025 34 y [2)(x-2) (313 
(3)0 ,1 (815 (811 
no (2) (a) (3) (d) 

(4] (c) (81(д) (81(д) 
a 
[a] (1) (x - 6) 


(2) (x-3) (x? 43x49) 

(3]a(X-7)* 3(X- 7) = (Х- 7) (а+ 3) 

(8181 x* «36x? Z +47 -36 x? r 
-(9х1-2:у-36х12 
-(0x'«22-6xz0x^«22«6x2 
-(9х”-6Х:42:)(9Х"-6Х2422) 


[b] 3*2»? хХ-3 
274% 21 Pal 
“34+y=0 “y=-3 


a 
[a] (1) The probability of that card carries an odd 
number = 


(2] The probability of that card carries a number 
divisible by 3 = 3 = 


m((2) xar" -(2) зу" 
8 


[a] ~ x^«8x-9-0 
2. (X+9)(X-1)=0 
4Xs-9 o X21 

jac gute 1-941) 


m3^-QJ -G-4 


8 | Alexandria 
mimo (2) (d) EO) 
(4) (5) (a) [8 (b) 
Bue (218 (7-9 
(41 (5]2 (8:60 


(4) x (x? 7 x4 12) = X (X 3) (X 4) 

(2) x «3yy -49 a? 2 (X 43y 7a) (X 43y 7a) 
[3)2(x?-8 22(x-2) (x^ «2 x « 4) 
[4)(5-x) 5 * x) 


n 
[a] Let the integer be X 
2х1-3Х-18 2х1-3х-18:0 
л (X46) (X—3)=0 
2. X=—6 (refused) or X=3 
©. The integer is : 3 
(b): 25^! =2° 
„хт 2Х-2-3 
2Х-5 х= $ 


9 
[a] [1 The probability of drawing а card carrying an 
odd number — 15 = 3 
(2 | The probability of drawing a card carrying 
a number divisible by 5 =£; = 


vl 


(3] The probability of drawing a card carrying 
a perfect square = 
(25 (395 2x 2х 
[b] = T че Lx =1 
(2 х 3у 2 RS 


[6] El-Kalyoubia 


1117 [2] (d) [3)(c) 
(4) (b) Eo) [8)(a) 
Ens (2]14 (3)-24 
41-5 (5179 (811 
g 
[a] (4) x (x- 5) 
(2) (X — 8) (X &1) 
[3]a(X- 7) +3 (X- 7) 2 (X - 7) (a - 3) 
4)x*+444x7-4x? =(x*44x744)-4x? 


= (X7+2)'-4 x7 =(x7 42-299 (x2 42420) 
=(X?-2x+42)(x?+2x42) 


2,Xet 2X92 
"E Tx) МА ыас =32Х+2-2Х.32.9 
Qx3) 2*x3 


ag 
[a] : X^-8x41220 
^(X-2)(x-6)20 


“ X=2 or X26 
^ The 5.5.= {2 56} 
x-4 -4 2 
м-(77-3 G) 
“ X-4=2 X=6 


[a] ^ The expression : X? + a X — 6 can be factorized 
~“. a should be the sum of two numbers their 
product =~ 6 
4-62-1x651x-632X-301-2x3 
“a=—1+625 5a=14+(—6)=-5 
9a=2+4(-3)=-lora=—2+3=1 


55 5-5 »—1 and | which are the possible value 
ofa 


[b] [1] The probability that the drawn card carries 
a prime number = 2 


“5 
(8! The probability that the drawn card carries 
à number greater than 7 = 10 


Final Examinations 


7 EI-Monofia 


Ow (8(d) (3) (b) 
(4) (b) (5) (а) (8) (c) 
gi (2) zero (812 
(41103) [8)x -4 (8102 
в 


[а] [4] (x 5) (x 4 5) 
[8](2 X * 7) (X- 1) 


ms() G 


487-4 
ас 


[а] (4) (X 4 2) (X^-2 x « 4) 
[2] ху+7х+3у+21 

= Х(у+7) +3 (у +7) = (у +7) (Х+3) 
31^, 3**? 
> 


“ Х=1 


= 31**9*21-32, gig 


[b] 


[a] ~ X?-7 x4 1220 
^(X-4)(x-3)20 
“X=4 or X23 
^ The 5.5.= {4 53} 
[b] (T) The probability that the drawn Бай is white = -$ 
(2) The probably thatthe drawn ball ire or 


blue = itt = 7 1 
(3 !Тїе “өрнөн t the drawn ball is green 
ptem 
[Sl  El-Gharbia 
(116310) Ea (3) () 
[4] (c) [8] (d) (8) (d) 
Bue [2]-8 (8125 
(41 (5)8x°-27y' [ed 
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Answers of Algebra and Statistics 


fal х» ly 2y- x ET oa vasis 
Qxay* 2,3% 
ш21592-2Х,,:4-2Х-2Х 
z2x3-** 
when X1 


4x st z4x3'*24x124 
[b] + X?^-3x- 1020 

^ (X+2)(X-5)=0 

2,Хз-2 or X=5 

^ The SS.- [-255] 


(1])(x-6* 

(8122 X 1) (X 3) 

[3) (8 х-у) (64 X «8 Xy «y) 

(4]x* e 16 x? 64-16 x? 
= (х2 8y -16 X° so 8-42) 7 8429 
=(х2-4х+8)(х2+4х+8) 


[ај 2 3*-1.3* 
2,Хэ6 

[b] [T] The probability that the drawn Бай is red = E 
Нар ORARE is white 


„х-2=4 


“ses 
Eoo [2](b) (3)(c) 
[4] (c) [8] (c) (8) (d) 
guus (2)2* (3)20 
[a]10? 2100  (5)04 (81(0525-31 


(110Х-9) (x « 9) 
[(8)(x-3) à? «3 x «9) 

[312 x«5(x-3) 

[4]a(X- 7) *3(X- 7) 2 (X- 7) (a * 3) 
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[a]-x?-8x41220  л(Х-2/(Х-6)-0 
“X=2 or X26 ^ The SS. = {2 56] 
[b] Pup 2glXeXe1-3X 1.9 
[a]: 3* 23 n X=3 
9 5% 21 nXeyzÜ 
An34yz0 2-3 
[b] (3) The probability that the drawn ball is a white 
ball = 
[2 | The probability that the drawn Бай is а red 
aid: er dee 
ball = 45 = 16 


{з | The probability that the drawn Бай is a yellow 
ball = — = zero 
(4) The probability ^m a Aan 


red ball = 82:10 -#- -5 


Ш EI-Beheira 


Ble) (8! (с) ENG) 
[4](d) (819) [6] (c) 
amt í8]fouh (3)3 
[aH (811 (8716 
ga 


(1124 x?-12xy «95 220 x-3 yy 
(2) y (X 7) +3 (X - 7) = (X - D) (у +3) 
[3] (x - 12) (X * 2) 

(42 X-3) (X 42) 


п 

la] : X?-9x-3620 
A (X +3) (X-12) 20 
МХэ-3 or X212 
2 The SS. 2 [-3 +12} 


m7) «(7)» 


greet x si! ge xg **! 
(22x: 29 x97 
Qxsy" 2" x 5°* 
= 22+! -20 x $12*1-2n 
=2x5=10 


Another solution : 
get! 2+1 2441 
PX ur. цайн 


lal (x? y» Gy х((2) -9х4-36 
„3 -2 2 
e) -( -6)-4 
[b] (1 The probability of getting a green Бай = $ = 2 
[2 | The probability of getting a Бай not yellow 


-115-1-4 
EE 4 4 
. 8| The probability of getting a red ball = 30 
(4) The probability of getting a blue ball = 2 = zero 


(1 ИС? (8109) (815) 
[4] (c) [8] (d) [8] (b) 
892 (813 (8)4” 
(4) {5 5-5] (514 (81Х-7 
[3 | 
[a] (4) (x +2) x? - 2 x « 4) 
[2] (X 3) (X 4 2) 
[b] :3x^« 10X48-0 
= GX+4)(X+2)=0 axes or X=-2 
^ The SS. = {=4 ,-2} 
3-7 A 
ta] (үз ) x2- = (73) x2? 
ee | = at 
roe -4х4-4 
[b] : 3*7? 3! 
*X-2=4 X26 
8 
[a] 3] (x +7) 


(2) a(X-7) +3 (X-7) 2 (X- 7) (a+3) 
[b] F] The probability of getting a white ball = is 
(E The pru of goning a non red al 


23 2173 


Cy 
Final Examinations Э 


[3] The probability of getting a yellow ball 
0 = 
“10 zero 

@ 10% (8) (d) (3)(b) 

[4] (c) [5] (d) (в) (с) 
Bg: (818 (81-3 

(4127 [5)х+5 (81Х-254 
B 


[a] [1] (X — 3) (x - 5) 
(81(х 3) (x?-3 x9) 
Q»y xay 
Mur < 
252% A 4 
= 2*x2* 
1225.24 


п 
[a] Let the length be X + then the width is X—4 
^ X(X-4)=21 
sx'-4x-212 
л (X +3) (X-7)=0 
4^ X=- 3 (refused) or X=7 
<. The length is 7 cm. and the width is 3 cm. 


. (85) (6)-(3) 9-4 


e2-5.5 


(8)-(8) ^^ 


aget 


“2X24 ^X22 


a-b 


Ы ates 


[5] 
[a] (4) 2 X 1) (X 3) 
(2)x* «16x! y! «64 y! 16x? y! 
2x +8 у) -16 x° y? 
=(Х2+8у2-4 ху) x^ «8y eaxy) 
-2Q)-4xys8y) x^ «4Axy«8y) 
[b] The probability that the drawn ball is not white 


"ated 
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| Answers of the accumulative tests 
on Geometry = 
Oa 


Accumulative test 1 


B Go [Ја (3!а 


(418 


©) [1] The length of the base х its corresponding 


height 
[2128 
[а] 134. 


(3) equal in area 


©) [a] Prove by yourself. 
[b] Prove by yourself. 


©) [al 4) 180 cm? 
[b] 96 cm? 


2 15cm. 


Accumulative test 2 


B 1114 [2] ale 
EE (2) half 
3/6 4) AD x BC- AB x AC 


©) [a] Prove by yourself, 


[b] [7] 24 cm? (8148 cm? 


77 [a] Prove by yourself. 
[b] 20 cm? +4 cm. 


Accumulative test 3 


a {tha 2c aid 
©) equal in area 18124 
(3160 Га) the base 


©) [a] Prove by yourself, 
[b] Prove by yourself. 


©) [a] Prove by yourself. 
[b] Prove by yourself. 


(4 |с 


accumulative '-:': 
Accumulative test 4 
1] [8]c (81с 
© (3 | parallel to this base — (2130 cm? 
[3/5 [4] equal in area 
©) [a] Prove by yourself. 
[b] Prove by yourself. 
Э [a] Prove by yourself. 
[b] Prove by yourself. 
Accumulative test 5 
8 Ge (2d (alb | 
E09 em (817 73125 cm? 
8 [a] Prove by yourself. 
[b] 25 cm. 
© [2124 cm? 
[b] Prove by yourself. 
Accumulative test 8 
(1 mb [2]c 3b 
Bu 2/25 
3 congruent 
[4 | equal in measure » proportional 
©) [fa] 18 cm. » 12 cm. 
[b] Prove by yourself » 1.5 cm. 
© (а|Х-8 » y=3 
[b] Prove by yourself. 
Accumulative test 7 
E 4531) (814 (аја 
А (1 similar [2]50* 
3/50 cm? (4) the median 


Л 


44 
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Answers of Geometry 


Ө (а|40ш, » 56m. EJ [a] AB 220 cm. »AC = 15 cm. »AD = 12 ст. 
[b] Prove by yourself. » the area of A ABC = 150 cm? 
(811125 cm. [b] Prove by yourself. 
[2]Prove by yourself. O 11076. 
Birra mnt (ЕЇХЕ-48ст. » AF=64cm. 
| Accumulative test |8 | ;EY 29cm. 
[1 Ga (2)ь (3]b (alc [b] 13 cm. 
Bm: — (EQ [33:5 (о Accumulative test 10 
E ta) 7) 15 cm. B 1530: (2)b Ble Гаја 
2) Prove by yourself. 
(B) Prove by И obtuse [Z]obtuse  (3)24cm. [4)30 
[b] 12 cm. 
T IPM Ø [a] 2 C A ABC is an acute angle. 
[b] Prove by yourself 44.5 cm. — 1919 ст. » 12cm. 
| Accumulative test | | E {a} T Prove by yourself. 
[: wa (lc [8]b (aja [2]9 cm. 
[b]9cm. » 12сш, » 15cm. 
И C the same point A 


[8] The area of the rectangle whose dimensions are 
the length of the projection of this side on the 
hypotenuse and the length of the hypotenuse 

(8796 (a) angles 
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Answers of March tests 
Model [dj 


te (2b (319 
[1]equalinarea — (2110 (3/20 
a 


+: £7 ABCD «177 EBCF have the common base BC 
s AF // BC 

л. The area of 7 ABCD = the area of 7 EBCF (1) 
3'7 A ABL +7 ABCD have the common base AB 
|LECD 

“+ The area of A ABL = 4 the area of 7 ABCD (2) 
SS A FCL «£7 EBCF have the common base CF 
»>LEBE 

2. The area of A FCL = 4 the area of £7 EBCF (3) 
From (1) » (2) • (3): 

л. The area of A ABL = the area of A FCL (Q.E.D.) 


<- CM is a median in A DEC 

<. The area of A CME = the area of A CMD 
but the area of A CME = the area of A AMB 

2. The area of A AMB = the area of A CMD 
Adding the area of A AMD to both sides. 

7. The area of A ABD = the area of A ACD and they 
have the common base AD and on one side of it. 

х Ар! BC (Q.E.D.) 


Answers of monthly tests 
on Geometry a 


Monthly Tests i4. 


ШОНГ: 


(319 


114 


а 
[1] The length of the base x the corresponding height 
(8150 cm? 


(315 


5 AAABC > DBC have the common base BC 
+BC// AD 

<. The area of A ABC = the area of A DBC (D 

ч ME is a median in А МВС 

7. The area of A MCE = the area of A MBE (2) 
Subtracting (2) from (1) 

2. The area of the figure ABEM 
7 the area of the figure DCEM 


* The area of the rectangle ABCD 

z AB x BC 2 4 x 107 40 cm? 

7, The area of £7 ABEF 

= the area of the rectangle ABCD = 40 ст.2 
(They have a common base AB s» AB // CF) 

(First req.) 
> АХАР , £I ABEF have the common base AF 
+X € BE 
л. The area of A XAF = +} the area of 7 ABEF 


(2]e 


(Q.E.D.) 


-20cm? (Second req.) 
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Answers of Geometry 


Answers of April tests 
| нов ЇЙ 


[2]b 


11 
Гаја 


(^ Ийе angle opposite to this side is right 
[2]BC 
[3]5:8 


In A ABC : 

“+ m(Z B) = 90° 
2. (ACY = (АВ) + (ВС) = (7) + (24)? = 625 

^ AC = 25 ст. (First req.) 
In ADAC: 

*: (DAY + (DCP = (15)? + (20° = 625 

+ (AC) = (25)? = 625 

^ (DAY + (DCP -(АСУ 
<. m (Z D) = 90° 


a 

A ABC is right-angled at A 
»AD 1 BC 

2. (AB)! = BD x BC =9 х 25 = 225 
^ AB = 15 cm. 

+ (AC)? = CD x CB = 16 x 25 = 400 


^ АС = 20 ст. 
"ADS ABXAC n ux 


Bc 


(Second req.) 


=12cm. (The req.) 
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ETE: 


Eb 


(115 


[3] 

In AA ABC + AED: 

+» m(Z В) = m(Z AED) » Z Ais a common angle 
^ m(ZC)2m(ZADE) 


2. AABC ~ A AED (First req.) 


2 ЕС =6-4.5 = 1.5 ст. 


In A ABC 
* m(Z BAC) = 90° 
^. (BC) = (AB)? + (ACY 
=64+36= 100 
2. BC = 10 ст, 
s 77 the projection of AB on BC is DB 
бу (AB)! = BD х BC 
2^ 64=BD x 10 
7 BD» $$ - 64cm. 


(Second req.) 


(First req.) 


(Second req.) 


Answers of important questions 
on Geometry 


Answers of multiple choice questions 


По Bo B® Bw Be 
По Bo Bo Bo pwo 
mo Bo Bo тө mo 
Шо Шо MH Do mo 
Go Ба mo mo Be 
[Second Answers of complete questions 
E324 — PR equal in area 8: 
8::2 Во gms TEY 
L3 equal in area П equal in area 
[T] parallel to this base 
Шо Bi (6 7196 
(Ds gs 171: Ds 
s5 g:2 
MEE Answers of essay questions 
ü 
11 | The area of £7 ABCD = BC x DX = 18 x 10 
= 180 cm? 
(/рү = Se mes = 180 5 15 cm 
в -- — 
7 ABCD is a rectangle . AD // BC 
х AD // EF 
> + AE/ DF 
<. АЕРО is a parallelogram 
977 the rectangle ABCD » 7 AEFD have the 
common base AD + AD // BF 
2. The area of the rectangle ABCD 
= the area of 7 AEFD 
Subtracting the area of A AMD from both sides 
^. The area of the figure ABCM 
= the area of the figure DMEF (Q.E.D.) 


л 
РА 


р 


tii 


Important Questions 5 


a 

ч £7 ABCD ;[-.] ABZF have the common base AB 

s AB // CF 

^. The area of £7 ABCD = The area of [J ABZF (1) 

эл LJ AMEF »[ -]ABZF have the common base AF 

> AF // BE 

2. The area of 7 AMEF = The area of [—] ABZF (2) 

From (1) and (2) : 

~ The area of 7 ABCD = The area of 7 AMEF 
(QED) 


o 
'7 A ECB is right-angled at E 
^ The area of A ECB = } x BEXEC- 1 x6x8 


= 24 ст? 
(First req.) 
ээ AECB , 27 ABCD have the common base 
BC.ECAD 
7. The area of 7 ABCD = 2 The area of A ECB 
=2 х 24 = 48 cm? 

(Second req.) 

B 


*^ The parallelogram ABEF and the rectangle ABCD 
have the common base AB 


+ AB // CF 

2. The area of 7 ABEF 

= The area of the rectangle ABCD = 3 х 10 = 30 cm? 
+s AAFX and Z7 ABEF have the common base AF 
XEBE 

^. The area of A AFX = 4 The area of /7 ABEF 


= 4% 30= 15cm? (The req.) 


B — 
AB // DE 
: AD // BE 2. ABED is a parallelogram 
э `v the rectangle XYED and Z7 ABED have the 
common base DE 
: AB // DE 
~. The area of the rectangle XYED 
= The area of 7 ABED = 3 x 10 = 30 cm? 


Answers of Geometry 


+: A ABD and 7 ABED have the common base AD 
‚BEBE 
л. The area of A ABD = 4 The area of £7 ABED 


= 1 х30= 15cm? (The req.) 


a 

+: XZ is a diagonal in the rectangle XYZL 

2. The area of A LXZ = 4 The area of the rectangle 
XYZL 

=}x 10 х5 =25 cm? 

> ++ the area of A EXZ = 25 cm? 

7. The area of A LXZ = The area of A EXZ and they 
have a common base XZ and on one side of it 

л ELH XZ (Q.E.D.) 


a 
** A EBC and 7 ABCD have the common base BC 
;ECAD 


2. The area of A ЕВС = + The area of 7 ABCD (1) 


$t L7 ABCD and £7 ABMN have the common 
base AB 
:»AB// NC 
л. The area of 7 ABCD = The area of 7 ABMN (2) 
From (1) and (2) : 
2. The area of A ЕВС = 4 The area of 7 ABMN 
(QED) 


+» The two parallelograms ABCD and AEFD have 
the common base AD 


> BE // AD 

2. The area of £7 ABCD = The area of 7 AEFD (1) 
5 A ABX + Æ ABCD have the common base АВ 
‚хєрс 

2. The area of A ABX = + The area of 7 ABCD (2) 
5 A DFX and £7 АЕРО have the common base DF 
:X€AE 

2. The area of A DFX = $ The area of £7 АЕРО (3) 
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From (1) » (2) and (3) : 
2. The area of A ABX = The area of A DFX (Q.E.D.) 


о — 

** AA ABC » DBC have the common base BC 

»AD// BC 

2. The area of A ABC = The area of A DBC 

Subtracting the area of A BMC from both sides 

2. The area of A AMB = The area of A DMC 
(Q.E.D.) 


2 

ч The area of A ABE = The area of A ACD 
Subtracting the area of A ADE from both sides 

2. The area of A BDE = the area of A CDE 

and they have the common base DE and on one side 
of it. 

х DE // BC 


s The area of A AMB = The area of A DMC 
Adding the area of A BMC to both sides 


2. The area of A ABC = The area of A DBC and they 
have the common base BC and on one side of it. 


2 AD // BC (QED) 


a 

** AA ABD » ACD have ће common base AD 

» AD // BC 

2. The area of A ABD = The area of A ACD 
subtracting the area of A AMD from both sides : 
^. The area of A ABM = The area of A DMC 

э 77 the area of A ABM = the area of A DXC 

2. The area of A DMC = The area of A DXC 

and they have a common base DC and on one side 
of it 

^ MX // DC 
D — 
^ AA XYM » ХҮС have the common base XY 
:XY 4 BC 


(Q.E.D) 


(QED) 


^. The area of A XYM = The area of A ХҮС 
Adding the area of A AXY to both sides 
^. The area of the figure АХМҮ = The area of A АХС 


(Q.E.D) 
[5] 
** AA ABC » DBC have the common base ВС 
» AD // BC 


2. The area of A ABC = The area of A DBC 

Subtracting the area of A BMC from both sides 

^. The area of A AMB = The area of A DMC (a) 
(QED.1) 

» v Eis the midpoint of BC 

2. ME is a median in A BMC 

^ The area of A BME = Theareaof ACME (2) 

Adding (1) and (2) : 

2. The area of the figure ABEM 

= The area of the figure DCEM 


16] 

+: D is the midpoint of BC 

2 AD is a median in A ABC 

2. The area of A ABD = The area of A ACD a) 
> Dis the midpoint of BC 

~. ED is a median in A BEC 

2. The area of A EBD = The area of A ECD (2) 
Subtracting (2) from (1) : 

2. The area of A AEB = The area of A AEC (QED) 


^ AA ABD › EBC have equal bases in length and on 
one straight line and they have the same vertex B 


2. The area of A ABD = The arca of A EBC 
Adding the area of A BDE to both sides : 
2. The area of A ABE = The area of A CBD (Q.E.D) 


|28] 

ч A FBC and £7 ABCD have the common base BC 
УЕЄАО 

7^. The area of 277 ABCD = 2 the area of A FBC (1) 


(Q.E.D. 2) 


Important Questions 38) 


s ЕВ is a median in A FEC 

2. The area of A FEC = 2 the area of A FBC (2) 

From (1) and (2) : 

г. The area of A FEC = The area of [7 ABCD 
(Q.E.D.) 


D 

** AA ADB + ADC have the common base AD 

-AD // BC 

^, The area of A ADB = The area of AADC 

Subtracting the area of A AMD from both sieds 

2. The area of A AMB = The area of A ОМС (1) 

» MD is a median in A EMC 

2. The area of A MDC = The area of A MDE Q) 

From (1) and (2) : 

2. The area of A MDE = The area of А AMB 
(ОЕР) 


a — 

+: A EBC » 7 ABCD have the common base BC 

sEGAD 

^. The area of A BEC = 3. The area of 7 ABCD 
= 1 x20- 10cm? 

ээг Fis the midpoint of CE 

2. BF is a median in A BEC 


л. The area of A BEF = 4 The area of A BEC 


m 

ч AD is a median in A ABC 

2. The area of A ABD = $ The area of A ABC a) 
эл DE is a median in A ABD 

^ The area of AADE = + The агаа AABD (2) 
From (1) and (2) : 


^. The area of A ADE = | x 1 The area of A ABC 


2 


** AA ABD , ACD have the common base AD 


ЕЛ 


Answers of осу 


» AD // BC 

2. The area of A ABD = The area of A ACD 

Subtracting the area of A AMD from both sides 

2, The area of A AMB = The area of A DMC (1) 

+ ДА MBX + MCY have equal bases in length and on 
one straight line and they have the same vertex M 

2. The area of A MBX = The area of AMCY (2) 

Adding (1) and (2) : 

2. The area of the figure ABXM 
= The area of the figure DCYM 


а 

+: AA ВОХ » DCY have equal bases in length and on 
one straight line and they have the same vertex D 

2. The area of А ВОХ = Theareaof ADCY (1) 

ул AA DCY + AYD have the common base DY 

„DY // AC 

2. The area of A DCY = The area of A AYD Q) 

From (1) and (2) : 

2. The area of A BDX = The area of A AYD (Q.E.D) 


24] 

» CM is a median in A DEC 

7. The area of A CME = The area of A CMD 
* 77 the area of A CME = The arca of A AMB 
2. The area of A AMB = The area of ^ CMD 
Adding the area of A AMD to both sides 

2. The area of A ABD = The area of A ACD 


and they have the common base AD and on one side 
of it. 


(Q.E.D.) 


^ AD // BC (QED) 

25 

*' The area of the square = 4 2 

Iss? 28-36 

“.r=6cem. 

<. The length of the diagonal=6cm. (The req.) 

a 

ч The area of the rhombus = 4 of the product of the 
lengths of its diagonals = Ẹ x 72 = 36 cm? 


80 


Let the lengths of the two diagonals be 5 X cm. *8 X cm. 


2 $ x5 Xx 8 X= 2000 7. 20 X? = 2000 

E x? = 200 = 100 X= 10 

7. The lengths of the two diagonals are 50 cm. » 80 cm. 
(The req.) 


‘The area of piece of land which is in the shape of 

a rhombus = 4 х 18 x 24 = 216 m 

э 77 the two pieces of land are equal in area 

7. The area of piece of land which is in the shape of 
a trapezium = 216 m? 

2. The length of its middle base = 229 = 18 m. 


2 

Let the lengths of the two parallel bases be 3 X ст. 

»2 Хєт. 

oe the area of the trapezium = + (l; + (5) xh 

+ 180=4.3X+2X)x 12 

2. 180230 X 

2Х= 096 

7. The lengths of the two parallel bases аге 18 cm. 
»12 em. (The req.) 


In the shape ABED : 

ч AD / BC >m (4 B) 2 m (Z DEB) = 90* 

^. The shape ABED is a rectangle 

7 Ар = BEz 7 cm. s BC = 12-7 =5 ст, 

»in A DEC: 

“+ m(Z DEC) = 90° »m (Z C) =45° 

2 m (4 EDC) = 180° — (90° + 45°) = 45° 

^. m (4 C) = m (Z EDC) = 45° 

2. DE-EC-5cm. 

2. The area of the trapezium = 4 [7 + 12] х5 
=475cm? (The req.) 


Answers of multiple choice questions 


пъ Bo Bv» Bo Bo 
Go Bo Bo Bo Do 
Шо B® Bo B® (Bo 
фШо po po Oo mo 
go B® Bo Bo Be 
go go Bo Bo Bo 
go go B® Bo Be 
ЕД Answers of complete questions 
EJ side lengths congruent 
g 15 +25 +35 [: AB 
в: g 100° 
д: a^ 
E the point A T саван 
@ zero (B) the point B 
[B zero +1 6:0 
2 0.0 
omit (2) The point D 
(8) The length of the hypotenuse 
Doa ac JDC 
EN [5] ADB » BDC 
gs @ obuse 
тъга scs of essay questions 
ga 
ч The figure ABCD ~ the figure XYZL 
^ m(Z D) = m (Z L) = 80° 
2. From the figure ABCD : 
m (Z BCD) = 360° – (70° + 125° + 80°) 

= 85° (First req.) 
,AD. BC 52S. m. Я 
XL Үй XL 24 
XL-2$*24 - 18cm (Second req.) 


Important Questions 


(Q.ED.) 


+: ALMN is right-angled at M » m (4 N) = 30° 
^ LN=2LM=2x6= 12 ст. 

+ (MNP = (LN)? – (LM)? = (12)? - (6)? = 108 
2. MN [108 = 673 cm. 


==}. ВС 
= 


(First req.) 
(2А) = m (Z L) = 180° — (90° + 30°) = 60° 
(Second req.) 


a 

In AA ABC XYZ: 

v ХҮ! AB » YZ is a transversal 
<. m (Z ABC) = m (Z Y) (corresponding angles) 
4 АС! XZ » СВ is a transversal 

7, m (4 C) = m(Z XZY) (corresponding angles) 
s» m(ZA)em(Z X) 


E 


2. ААВС ~AXYZ (Q.E.D.) 
a 
In AA DEX ‚ZYX: 
9 DE // YZ » DZ is a transversal to them 
<. m(Z D) 2 m (Z Z) (alternate angles) (1) 
,: DE J/ YZ > EY is a transversal to them 
^, m(Z E) = m (Z Y) (alternate angles) (2) 
» m(Z ОХЕ) =m (4 ZXY) (VO.A.) (3) 
From (1) » (2) and (3) : 

ADEX —AZYX (First req.) 
„ DE.EX.DX 8.3 

ZY ҮХ ЇХ 8 

XE-3x$-4cm (Second req.) 


(NE) Ya шаш Y/ Lol) eA су ање 81 | 


Answers of Geometry 


a 

In AA ADE + ABC : 

ч DE // BC » AB is a transversal to them 

^m Mz ADE) =m(Z ABC) (corresponding angles) 
ч DE // BC «АС is a transversal to them 

.. m(Z AED) = m (Z ACB) (corresponding angles) 


4 EC 29-326cm. 


[7 | 

In AA ABC + AED : 

"7 m(Z B)=m (4 AED) 2 90* » 2 Ais a common angle 
* m(ZC)em(Z ADE) 
^ A ABC ~ A AED 
sin A ABC : 

"z m(Z В) = 90° 

^ (АС) = (АВ)? + (BC)? = (8)2 + (6) = 100 
^. AC = 10 ст. 

“+ D is the midpoint of AB 

 AD= d AB=4em, 


(Second req.) 


(First req.) 


E 


(Second req.) 


(Q.E.D. 1) 
<. m (2 DAC) = т (2 ACB) 
and they are alternate angles 


^ AD // BC (Q.E.D.2) 


a 

In AA AED , АВС: 

чу ŻA is a common angle sm (Z AED) = m (Z B) 

<. m(Z АрЕ) = т(2 С) 

л AAED ~ A ABC 

„AE -ED ZAD „4. 3 
AB BC AC 

7 AC=2X8 6 cm. 


^ ЕС=6-4=2ст. 


D 

In A ABC: 

m (Z B) « 90* 

л (ACY = (АВ) + (BC) = 9 + 16225 
In A ACD: 

ч (AD? = 169 

s (AC)? + (CD)! = 25 + 144 = 169 

2. (Ар) = (AC + (CD? 

^, m (Z ACD) = 90° 


In AADB : 
+: m(Z ADB) = 90° 

2. (AB) = (ADP + (BD)? = 16 + 4 = 20 
sin A ADC: 

m (Z ADC) = 90° 

2. (АС) = (Ар) + (DCY = 16 + 64 = 80 
In A ABC: 

+: (BCP = 100 

* (АВ) + (AC)? = 20 + 80 = 100 

^. (ВС) = (AB)! + (AC)? 

*. m (Z ВАС) = 90° 


[2] 

-z AC is the projection of AB on AC 
»inAABC: 

m (4 ACB) = 909 

2. (AC? = (АВ) - (BC)! = 169 — 25 = 144 

2. АС = 12 ст. (First req.) 


(First req.) 


(Second req.) 


(Q.E.D.) 


(QED. 


s+- AD is the projection of CD on AD 

++: in AACD: 

m (2. CAD) = 90° 

2 (ADP = (CD)? - (AC)! = 225 – 144 = 81 

^. AD =9 cm. (Second req.) 


[13] 

«+ BD is the projection of AB on BC 

ээг A ABC is isosceles 

»АО LBC 

х Dis the midpoint of BC 

2 BD= d BC 

2 BD =3cm. 

In A ABD: 

++ m(Z ADB) = 90* 

^ (ADP = (AB)? - (BD)? = 25-9 = 16 

7 ADz4cm. 

л. The area of A ABC = 4 x 4x 6 = 12 cm? 
(Second req.) 


(First req.) 


Construction : 
Draw DE L АВ 
Proof : | 
BCistheprojectionof ADon BC С в 
In the figure EBCD 

-ВСІАВ,рЕЈАВ ..BC//DE 

2. The figure EBCD is a rectangle 

2. EB = DC 29 cm. 

АЕ = AB- ВЕ = 15-9 26cm. 
sIn A AED: 

+: m(Z AED) = 90° 

2 (ED)? = (AD) - (АЕ)? = 100 — 36 = 64 

^, ED=8 cm. 

From the rectangle EBCD : 

* ED=BC 


^ ВС = 8 cm. (The req.) 


Important Questions 24 
[s] 
In A BCD: 
+» m(Z C)» 90 
х (BD) = (BC) + (CD)? = 49 + 576 = 625 
2. BD = 25 cm. 
л InAABD: 
(AB)? = 225 » (AD)! = 400 » (ВЮ)? = 625 
2. (BD. = (ABP + (AD 
^ m (Z BAD) « 90* 
sin ЛАВР”: 
-; m(Z BAD) =90° » AE 1 BD 
2 (АВ = ВЕхВО ~. 225=BEx 25 
2 ВЕ= 9 ст. 
, (AE)? = BE x ED =9 x 16 = 144 
2, AE = 12cm. 


[15] 

In A ABC : 

. m(Z BAC) 2 90* » AD L BC 
“(ADP =BDxDC ..14429xDC 
2, DC = 16cm. 

, (AC)? = CD x CB = 16 x 25 = 400 

^. AC = 20 ст. 


12) 
+: A ABC is right-angled at A 
» AD.L BC 
^. (AB? = BD x BC = 16 x 25 = 400 
2 AB = 20 ст. 
(AC = CD x CB = 9 x 25 = 255 
7 AC = 15 em. 
»AD АВ ХАС »20515 12cm. 
18) 
In AABC : 
+: m(Z В) = 90° 
х (BCP = (АС) - (АВ) 
= 400 – 256 
= 144 
^. BC = 12 ст. 


(First req.) 


(Second req.) 


(First req.) 


(Second req.) 


(The req.) 


(First req.) 


Answers of Geometry 


ээг AD is the projection of AB on AC 
7% (AB! 2 AD x AC 
4. 256 = AD x 20 

1 AD = 258 128 ст. 


D 

In A XYZ: 

7 m(Z YXZ) = 90° 
2 (YZ? = (XYP + (XZ)? = 81 + 144 = 225 

2. YZ= 15 ст. (First req.) 
es XELYZ 

2 ХЕ- ХҮХХ2 9x12 279 om, 
тээнэ” 

^04 S EZ x 15 

2. EZ 2 9.6 cm. 


20| 
s ДАВС is right-angled at В 
> BX LAC 

2 (BX)? = XA x XC 

4 1622x XC 
“ХС = ES -8ст. 


a 

In AABC: 

+: AC is the longest side » (АС) = (15) = 225 

s 7 (AB) + (ВС)? = (12)? + (14)? = 144 + 196 = 340 
2. (ACY < (АВ) + (ВС)? 

^. A ABC is an acute-angled triangle. (The req.) 
а 

In A ABC : 

«+ AC is the longest side » (АС) = (13)! = 169 

» 7 (АВ) + (ВС) = (12)? + (5) = 144 + 25 = 169 


(Second req.) 


(Second req.) 


(Third req.) 


(The req.) 


+. (ACP = (АВ) + (ВС) 
2. A ABC is a right-angled triangle 
^ The area of A ABC = } x AB x BC 


-хї2х5-30сай (The req.) 


a 

In AABC: 

+: BC is the longest side 

+ (BCP = 144 

572 (AC? + (АВ) = 64 + 49 = 113 
7. (BC? > (АС)? + (АВ) 

2, £ Ais an obtuse angle 

2. 2 В is an acute angle 

* ABC is an obtuse-angled triangle. 


a 

In AABC: 
«+ AC is the longest side » (AC)? = (10)? = 100 
* 7 (AB)! + (BC) = 49 + 64 = 113 
2. (ACY < (ABP + (BC? 

2, 2 B is acute. 


(The req.) 


+ (АВ) + (ВС)? = 16 + 36 = 52 
2. (ACY > (AB)? + (BC)? 
«<. ABC is an obtuse-angled triangle (The req.) 


Answers of school book models 


on Geometry 


ü 

(11АС (21С [3] The point A 
(41154 (8145 

B 

Mo (210) Fe Mw Be e) 
a 


[a] Let the two triangles be A ABC >A XYZ 
s% ДАВС ~ А XYZ 


" AB _ BC _ AC _ Perimeter of A ABC 


"UXY YZ XZ Perimeter of AXYZ 


36 
12 
[b] AA CBX » DBX have the same base BX 
and DC // АВ 
л Area of A CBX = Area of A ОВХ a) 
» AA CYD + BYD have the same base 
YD and BC // YD 
х Area of A CYD = Area of A BYD (2) 
» Area of A CBX = Area of A CYD (3) 
From (1) » (2) and (3): 


л, Area of A ОВХ = Arca of A BYD and they have 
the common base BD 


2. XY 4 BD 


[4| 

[a] ААВ is right-angled at D 
2. (AB) = (AD)? + (DB! = (4) + (2) 2 20 
ээг AADC is right-angled at D 
^ (ACY = (AD)? + (DC)? = (4)? + (8) = 80 
In AABC: *: (АВ)? + (АС)? = 20 + 80 = 100 
+(BC)* = 100 
<. m(Z BAC) = 90° 


(Q.E.D.) 


(Q.E.D.) 
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[b] Area of 177 ABCD M—2, 
= 12x 15 = 180 cm? (First req.) А ”6/ 
2 DO = 139. 10cm. 424 


7, 


Geni) I p 


-me 


[a] In A ABC : m (Z C) = 180° — (50° + 60°) = 70° 
+. m(ZC)»m(ZB)»m(ZA) 
^ AB>AC>BC 
+. The descending order is : АВ » AC and BC 
[b] -+ AA ABD + ACD have the common base AD 
» AD // BC 
2. The area of A ABD = the area of A ACD 
subtracting the area of ^ ADE 
7. The area of A ABE = the area of A DCE 


(Q.E.D) 
a 
(1) Proportional in length » equal in measure 
(816 cm. |S]B [4] obtuse-angled triangle 


(8) base lying on one of two parallel straight lines 


mwa (гу) [s)m) (4/(4) so) (8169) 

a _ 

ч AO L BC 

г. Areaof AABC - 1 x BCxAO=4x7x5 
SP 2175cm. 

>: BELAC 


4 


^. Area of AABC = 1 x AC x BE= 17.5 
[a] Let AC N BD = (M) 
2, AM = 10 cm. 


x 10 x BE» 17.5 
D ` 
22 “ву 
>BM=6cm, 


^ ВЕ а 3.5 ст, 
<. In A ABM : (АМ)? = (10) = 100 
» (АВ) + (BM)! = (8)? + (6) = 64 + 36 = 100 


л A ABM is right-angled at B 
^ m(Z ABD) = 90° (First req.) 
2 Area of 7 ABCD 
=ABxBD=8x12=96cm? (Second req.) 
AN 
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Answers of Geometry 


[b] < CD is a median in A ABC 
2, The area of A DBC = the area of A ADC 
7. The area of A DBC = 4 the area of A ABC 1) 
"~ BE is a median in A ABC 
^. The area of A EBC = the area of A ЕВА 
2. The area of A EBC = + the area of A ABC (2) 


- 


From (1) and (2): 
2. The area of A DBC = the area of A EBC 
(Q.ED.1) 
and they have a common base BC and on one 
side of it 
2 DEW BC (Q.E.D.2) 
[5] 
[a] < A ABC ~ А РВА 
2 m (4 BAC) = m (Z BDA) = 90° 
- ADL BC (First req.) 


^ In A ABC : m (Z BAC) 2 90* » AD 1 BC 

2 (BC) = (AB) + (АС)? = (8) + (6) = 100 

^. BC=10cm. .(AB)-BDxBC 

5 64=BDx10 г BD=64cm. (Second req.) 
[b] In A ABD : +: m (Z ADB) = 90° 

х(вру- = (AB? - (AD)! = (26) — (24) = 100 

2 Вр = 10 cm. 

sin A ACD: ч m (2 ADC) = 90° 

2. (CD) = (АС) - (Ар)? = (30)? 

2. СЮ = 18 ст. 

^ ВС=Ср + ОВ = 18 + 10 = 28 ст. — (Firstreq.) 

г. Area of AABC = 4 x BC x AD 


- (24 = 324 


= 1 х28х24= 336 cm? 
(Second req.) 


| Model examination for the merge students 


gm 

me (819 [3]b 
(414 (8|а 

a 

Ca point [8] > (8132 
[а] are equal in area (5 | base length 

g 

(1)24 (8!ВЕС [8]ACD 
Га | congruent (513.6 


Given : Area of the figure ABYX = area of the 
figure DCYX 
R.TP: AD // BC 
Proof : «: XY is median in A XBC 
2. area of A BYX = area of A СҮХ (1) 
"7 area of the figure ABYX 
= area of the figure DCYX (2) 
By subtracting (1) from (2) : 
л, Area of A ABX = area of A DCX 
By adding area of A ADX to both side 
^. Area of A ABD = area of A ACD 
^ AD // BC 


[5] 

w AABC ~ A AED 
.AB. BC CA 

ТАЕ ED DA 

хэр 54 ас 


er ха. :EC-6-422cm. 


Answers of the schools examinations 


on Geometry 


ПЕТЕ 

о — і 

Me Be (э) (а) Aw Bo Bo 
8 


[F] two triangles equal in area. 


[Z] equal in length (8740 
[4]similar. (S]equalinarea (8 сопдгиеш 
[5] 


[a] = AA ABC ; ABD have а common base AB 
:AB// CD 
2. The area of A ABC = the area of A ABD 
Subtracting the area of A ABM from both sides 
2. The area of A МВС = ће area of A ADM (1) 
» ' MB is a median in A EMC 
2. The area of A EBM = the area of A МВС 
From (1) and (2) : 
2. The area of A EBM = the area of A ADM 
(Q.E.D.) 
[b] Let the lengths of the two parallel bases be 3X cm. 
and 2 X cm. 
sd 6x23) x 122180 


(2) 


“5 х= 30 PCI 
2. The lengths of the two bases are : 
18 cm. and 12 cm. (The req.) 


a 
[а] ~ A ABX + £7 ABCD have a common base AB 
; AB // XD 
л The area of A ABX = + the area of 7 ABCD 
(1) 
эл ADFX , Æ ADFE have a common base DF 
„DF /AX 
2. The area of A DFX = + the area of 177 ADFE 
(2) 
> 27 ABCD > £I ADFE have а common 
base AD 
» AD // BE 
2. The area of £7 ABCD = the area of 27 ADFE 
(3) 


Final Examinations 24 


From (1) » (2) and (3) : 
2. The area of A ABX = the area of A DFX 
(Q.E.D.) 


[b] In ДАВС: ·: m(Z B) 290* sBD LAC 
2. (ACY = (AB + (ВС)? = (8) (6) = 100 
^ AC = 10 cm. 


ABxBC 8x6 
:BD- AC =- "48cm. 


57 DC is the projection of BC on АС 

^. (BCP = CD x AC 

2 (6) 2 CD x 10 

„Ср = E =3.6cm. (Second req.) 
++: DA is the projection of BA on AC 

^ DA=10-3.6=64 cm. (Third req.) 


ag 

[a] «* m(Z B) = т(2 AYX) 
>» Z Ais a common angle 
-m(zC)2sm(ZAXY) 


7. ААВС ~ AAYX 
„AB АС 


(First req.) 


^ CY #=4-25=15cm 
[b] < (AB)! = (17) = 289 
s (BC) + (AC)? = (9)? + (10)? = 181 
х. (AB) > (BC)? + (АС)? 
г. A ABC is an obtuse-angled triangle. (The req.) 


2| cairo | 


(3)(d) 


(Second req.) 


(110) eo 4) mo Bit 


a — —— 

[a]  m(Z DEO) = 90° » EN LOD 
2 (EN)! = DN x NO = 16 x 9 = 144 
2, EN = 12cm. 
эл (DE) = DN x DO = 16 x 25 = 400 
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Answers of Geometry 


2, DE = 20 cm. 

>‘: (EO = ON x DO =9 x 25 = 225 

2, EO = 15 cm. (The req.) 

[b] * AA ADB + ADC have a common base AD 

» AD // BC 

2. The area of A ADB = the area of AADC 

Subtracting the area of A ADM from both sides 

^. The area of A AMB = the areaofADCM (1) 

>: ДА ВМХ » CMY have a common vertex M 

»ВХ-СҮ 

2. The area of A BMX = the area of A CMY (2) 

Adding (1) and (2) : 

2. The area of ABXM = the area of DCYM 
(QED) 


ü 

[a] In ДАВС: ' m (4 В) =90° 
^. (AC) = (AB + (BC) = (7) (24) = 625 
In AADC: «+ (АС) = 625 
» (AD)! + (СЮ)? = (15) + (20)! = 625 
^. (ACY = (AD + (СЮ)? 
- m(Z р) = 90° 

[b]  m(Z B) = m(Z E) = 90° 
:m(Z ВАС)  m(Z EAD) 
z m(Z C) 2 m(Z D) 
7. ААВС ~ A AED 


[a] Let AB = 5 cm. » BC = 7 cm. » AC =9 cm. 
(АС) = (9) = 81 
»(AB)* + (ВС)? = (S + (7) = 74 
SM (АС) > (AB)? +(Bcy 
^. A ABC is an obtuse-angled triangle (The req.) 
[b] `` The area of A ABM = the area of A DCM 
Adding the area of A ADM to both sides 
2. The area of A ADB = the area of AADC 


and they have a common base AD and on one 
side of it 
2 AD // BC 


(QED) 


(V.O.A.) 


(Q.E.D) 


(QED.) 


Mo (8109) Fa (а) ы) Fo Bo 


8 

[1]CD [2]base (3) zero 
(4190 [57400 (8m (2 Y) 
8 


[a] < m (ZBAC) 2 90* » ADL BC 
^ (AC) = CD x BC = 16 x 25 = 400 
^. AC = 20 cm. 
»(ADY 2 CD x BD = 16 x 9 = 144 


^ AD = 12cm. (The req.) 


[Ы · m(Z ADE) = т (2 B) 
> Ż Ais a common angle 
^ m(ZAED)2m(Z С) 
^ ДАРЕ ~ ААВС 


[a] In A ABC : : AD is a median 
2. The area of A ACD = the area of A ABD 
In A EBC : + ED is a median 
-. The area of A ECD = the arca of A EBD 
Subtracting (2) from (1) : 
7. The area of A ACE = the area of A ABE 
(QED. 


() 


(2) 


[b] In A ABC ; · m(Z В) = 90° 
^. (ACY = (АВ)? + (BO)! = (6У + (8! = 100 
^ AC = 10 cm. (First req.) 
ээг Dis the midpoint of AC 
лАр= 1 АС = 5ст. 
In A ADE : *: (AE)! = (13) = 169 
s (AD). + (DE)? = (5) + (12)? = 169 
2. (AB) = (Ар)? + (DE)! 
^. m(Z ADE) = 90° 


a 
a]: 4 (24+ 12) xh=450 


(Second req.) 


Final Examinations i 


2. 18 xh=450 »'' m(Z CAB) = m (Z XAY) (V.O.A.) 
n he “2225 em (The req.) | m(zB)em(ZY) 
[b] ~ СЈАВСР , £7 AEFD have a comman base ^ ДАВС ~ AAYX (First req.) 
» AD // BF AB BC, АС 
AY ҮХ AX 
2. The area of CJ ABCD = the area of 27 AEFD 8 AC 
Subtracting the area of A AMD from both sides Lam EDI "e 
2. The area of the figure ABCM = the area of the s A Oa SAE eee 
figure DMEF QED) (Second req.) 
5 [b] «+ m(Z BAC) =90° , AD L BC 
? к .. (AB) = BD x BC = 16 x 25 = 400 
[t] л AB = 20 cm. 
Meo Bo Fo [4)() Fe Ed (AD) = BD x CD = 16 x 9 = 144 
B х. AD = 12 ст. 
2 
G) юм €— —MÓ (AC) = CD x BC 29 x 25 = 225 
(4]5 (813 (81А 2. АС = 15 ст. (First req.) 
"ће area of A ABC = 4 x BC x AD 
g 2d х25 х 12= 150 em 
[a] The area of 7 ABCD = BC x XD ( ) 
= 18 x 10 = 180 cm? и 
»Dy = Tes. НЭ 8 15 ст (The req.) 5 Alexandria 
[b] In A ABC : *; (ВС) = (10) = 100 ü 
2 2 2 2 
s (AB) + (АСУ = (5Y + (TY. = 74 (706) Bea Deo Bo Ho He 
2 (BCP > (АВ)? + (AC? 
^. A ABC is an obtuse-angled triangle (The req) | 22 
a pert - (Ta point (2) equal in area 
[a] ^" AA ACD + АСЕ have a common base AC m * mv © 
»AC// DE си eR 
7, The area of A ACD = the area of A ACE B 
by adding area of A ABC [а] : BH is a median in A BXY 
7. The arca of the shape ABCD = the area of A ABE 2. The area of A BXH =the area of ABYH (1) 
мн Жо” »7 XH=YH »XY// AC 
Id The length of the middie bans = ^n" = Bem, ^. The area of AAXH =the area of ACYH (2) 
» 72 The length of the middle base = 4 (b, +b,) Adding (1) and (2) : 
х8-405) 2. The area of A AHB = the area of A CHB 
7+ b, z16 (Q.E.D.) 
7b, = 16-7=9em. (The req.) | [b] (АСУ = (9) = 81 
B » (AB + (ВС) = (7Y + (8 = 113 
[a] : XY // BC » XC is a transversal 2. (АС) < (AB) + (ВС) 


т (4 С) = т (2 X) (alternate angles) 


^, SABC is an acute-angled triangle (The гед.) 
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Answers of Geometry 


[a] 5 DH / BC , AB is a transversal 
<. m(Z В) = т(2 ADH) (corresponding angles) 
» 7 £ Ais a common angle 
- m(Z C) = m (Z AHD) 
^ ДАВС ~ A ADH 
.21.BC 
Ор 8 


(The req.) 
[b] ч The area = $ (b, +6) xh 

2 50= 1 248) xh 

2. 50 = 10 хһ 


she 4-5 om. 


[a] `` ABCD is a parallelogram 
s AX // BY 
^. ABYX is a parallelogram 
>: AY is a diagonal 01277 АВҮХ 
л The area of AAXY = 4 the area 
of C7 АВҮХ 
эм ABU XY »AB//CD 
х СО! ХҮ 
+: CDXY is a parallelogram 
s" AXYL > £7 CDXY have a common base XY 
»XY//DL 
2. The area of A ХҮ. 1 the area of 7 CDXY (2) 
Adding (1) and (2) : 
л. The area of A AXL = i the area of £7 ABCD 

(Q.E.D) 


(The req.) 


эс AB/ XY 


(1) 


v DX CY 


[b] In A ABC : *; m (Z B) = 90° 
^. (AC) = (АВ) + (ВС) = (9) + (12)? = 225 
In AACD: *: (СО)? = (17). = 289 
» (AD)? + (АС)? = (8) 225 = 289 
^ (CD) = (AD + (AC)? 
<. m(Z DAC) = 90° 


B. El-Kalyoubia 


(4) @) 


(Q.E.D) 


(3109) Be Be (s)(d) H@ 
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a8 

(1170 (21110? (8112 
[4)equalinarea (514 ст. (81(5 +0) 
8 


[a] :: A CBE » 7 ABCD have a common base BC 
» BC // AD 
2 The area of A CBE = 4 the area of 7 ABCD(1) 
>. EB is a median in A EFC 
л The area of A CBE = 1 the area of AEFC (2) 
From (1) » (2): 
л, The area of A EFC = the area of L7 ABCD 
(QED) 
[b] In A ABC : *: m(Z B) = 90° 
^. (ACY = (AB + (ВС)? = (7) + (24) = 625 
>. AC 225 ст. 
In A ACD : *: (АС) 625 
» (AD) + (CDP = (15) + (20) = 625 


7. (AC)? = (АЮ)? + (CD) 
<. m (Z ADC) = 90° (First req.) 
» +: AE is the projection of AD on AC 
2. (AD! 2 AE x AC 
2,225 - AE x 25 
^ AC= 23 29 cm. (Second req.) 
a 
[a] · The area of A ABE = the area of A ACD 
Subtracting the area of A ADE 


^. The area of A EDB = the area of A EDC 


and they have a common base DE and on one 
side of it 


(Q.E.D.) 
[b] 


4 (Q.E.D.1) 
г. m(Z ACB) = т (4 DCE) 


2. CE bisects Z ACD (QE.D.2) 


Final Examinations i4 


^ m (4 C)= m (Z ALO) 

[a] > The area = 4 the product of the diagonal A A ABC ~ A AOL (First req.) 
lengths , AB, BC. AC oe 215.AC 
л. The area = $ x 72 = 36 cm: ЗАО OL AL ос 6 
л The side length = -*- = 30 = 4cm. n OL=75%4 = 5 em, 

7. The perimeter = 4 x 4 = 16 cm. (The req.) 6x6 


:AC 27,7 29cm. 


[b] In A DEC : < m (4 CED) = 90” (P Ie —" 


^. (CE) = (CD) - (ED)? = (5) - (3) = 16 


2 СЕ=4сп. (First req.) бн adip 
s: AABC ^ ADEC 2 (АВ? =AD x AC = 45 x 12.5 = 5625 
. АВ AC ^ АВ = 7.5 ст. 
` DE nm »(BC) =CD x AC =8 x 12.5 = 100 

агч л, BC = 10 cm. 

6x5 АВХВС 75x10 
.АС = = 10 cm. Second req. - BLA E 
3 c ( req.) эвр- 282: Sx 10 бет  (Thereq) 


(7|  ELSharkia ИГ, 


[a] г AA ADB + ADC have a common base AD 
» AD // BC 

<. The area of A ADB = the area of A ADC 
Subtracting the area of A ADF from both sides 


48 
(1 Bo) Ble) Do (8109) (8)0) 


side lengths (2) B (3) congruent л. The area of AAFB =the areaof ADFC (1) 

(4] obtuse-angled 03:4 » +: BF is a median in A ABE 

(8) equal in area ^ The area of A ВЕЕ =the area of AAFB (2) 
From (1) » (2): 

[a] In A ABC: : m (4 B)=90° The area of A BFE = the area of ADFC (QED.) 


2 (AC)? = (AB)? + (BC) = (7Y + (24)? = 625 [b] The area = + (6 +4) х5 = 25 cm: (The req.) 
In AADC: -: (AC)! = 625 


"y sn) 9 nf «es Os 


^. (AC) = (Ар) (CD 


53 

epe RED) |e Bo Ba ZO Ho Ow 
[b] ‘г The area of A AEB = the area of A DEC н МЕЗ 

Adding ће area of A ADE to both sides 8 

The area of A ADB = the area of A ADC 1) similar (8140 

and they have a common base AD алд on one side | (3 one [4] proportional 

РР [8] equal in area (©) right-angled 

2 ADI BC QED) = 
a 4 шилж, в 


[a] - BE is a median in A BXY 

^ The area of A ВХЕ =the area of ABYE — (1) 
ул XE2 YE AC// XY 

2. The area of A AXE = ће areaofACYE — (2) 


[a] 7 BC/OL » AB is a transversal 
~<. m (Z B) = m (Z AOL) (corresponding angles) 
1v Z Ais a common angle 
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Answers of Geometry 


Adding (1) » (2) : 
-. The area of A ABE = the area of A CBE 
(Q.E.D.) 
[b] In A ABD : ~ m (4 A) = 90* 
2 (BD! = (AB + (Ар) = (15)? (20)! = 625 
In ABCD: *: (Вр) = 625 
s (BC) + (CD) = (TF + (24) = 625 
+. (BDY = (BC) + (СО) 
-m(ZCc)z90* 
— —— е 
[a] 5 AB // CD » АС is a transversal 
гт (2. А) = т (2 C) (alternate angles) 


(08р) 


»v m(Z AEB) = m(Z CED) (V.O.A.) 
«mí(ZB)smí(ZD) 
^4 ДАВЕ ~ А CDE (First req.) 
BEAR omes 
DE CE “DE 6 
2x6 
рЕ-”---4ст. (Second req.) 


[b] « The area of A ABE = the area of A ACD 
Subtracting the area of ^ ADE from both sides 
2. The area of A EDB = the area of A EDC 
» they have a common base DE and on one side of it 
^. DE // BC (Q.ED) 


15 | 
[a] ^ m(Z BAC) = 90° 
^. (BC! = (АВ)? + (АС) = (12)* + (16)? = 400 
;. BC = 20 cm. 
sr AbD LBC 
х AD = АВАС 12516 = 96cm. (The req.) 


[b] The area = J (10+ 14) х8 96cm. (The req.) 


ü 

(11) ea (31(с) [4)(c) Sla [8)(b) 
a 

[T] base [2] i (3) the square 
[а)60° [s]1 (817 
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B. 

[a] «> AD is a median in A ABC 
^. The area of A ABD = the area of A ACD 
» ED is a median in A BEC 


a) 


2. The area of A BED = the areaof A CED (2) 

Subtracting (2) From (1) : 

~. The area of A ABE = the area of A ACE 

(Q.E.D) 

[b] 5 m (Z BAC) = 90° 

^. (BCP = (АС) + (АВ) = (6) + (8) = 100 

їл. BC = 10 cm. 

» AD.L BC 

^ AD = ABTAC EXS 48cm. 

ss (ACY =CDxBC ~ (6) =CDx 10 

л CD» 16. 36cm. 

^ BD = 103.6 = 6.4 cm. (The req.) 


4 | 
[a] < (АС)? = (12)! = 144 
» (AB)! + (ВС)? = (6^ + (8) = 100 
2. (AC) > (ABY + (BC)? 
^. A ABC is an obtuse-angled triangle (The req.) 
[b] The area of A NCB = 4 x BC x AE 
=} x8x5=20cm: 


(The req.) 
8 


[a] `` AA ADB + ADC have a common base AD 
» AD // BC 
2. The area of A ADB = the area of AADC 
subtracting the area of A ADM from both sides 
2. The area of A AMB = the area of A DMC 
(Q.E.D) 
[b] + m (Z B) 2 m ( E) - 
:m(Z ВАС) = m(Z EAD) 
«m(ZC)sm(ZD) 
2. ААВС ~ A AED 


(V.O.A.) 


(First req.) 


—À———— 


Final Examinations i4 


sin A ABC:  m(Z B) = 90* 2. The area of A ABD = the area of A ABC 
2. (ACY = (ABP + (BC) = (9) + (12)? = 225 Subtracting the area of A ABM from both sides 
+ AC = 15 ст. (Second req.) 2. The area of A ADM = the area of ABCM (1) 
ээг МЕ is a median in А DCM 
ЛО] Damietta | +. Theses of ADME = the aeaof ACME 0) 
a Adding (1) + (2) : 
Me Bo [3)(à (4109) Ble Ea) 7. The area of the figure ADEM = the area of the 
a "- " figure BCEM (QED) 
a à А d [b] * m (4 BAC) = 90* ; AD L BC 
CB алан 2 (AD? = BD x CD =9 x 16 = 144 
(4) length x width [8] 1 [8] zero 4^ AD=12 ст. 
3 »(ABY' = BD x BC =9 x 25 = 225 
a л AB «15 ст. 


[a] ^ The area = 4 (b, & b) xh 


»(ACY = CD x BC = 16 x 25 = 400 
B 70-4 248) xh 


хАС-20 к 
^ 70 = 10 х һ SH (The req) 
edem c NETTEN 

[b] - ED // BC » AB is a transversal a ыг 


<. m (2 AED) = т (Z B) (corresponding angles) 


: Са) е) Be Be Mw Fo He 
>‘ 2 Ais а соттоп angle 


хот (2. ADE)=m (4 C) [2 | 
2 A AED ~ ААВС (First req.) | (311205 (2) proportional (3]16 
ED _ AD 
БОЛОО Ti (4118 [5)50° (8] equal 
n ED2 4518 = 6 cm (Second req.) [33 M 2 
[a] «: AD // BC » AC is a transversal 
[a] = (acy - ey =81 ^ m(Z A) = т (2 C) (alternate angles) 
» (AB (BC)! = (7)! + (6) = 85 ~ m(Z AED) = т (Z CEB) (VOA) 
2. (АС) < (ABF + (BC? «^ т(2 О) = т (4 B) 
^ ДАВС is an acute-angled traingle — (The req.) ^. A AED ~ А СЕВ (First req.) 
_ AE AD _ the of A AED 
[b] In A BCD : ++ m (Z C) = 90° ^ CE" EB = CB ^ the perimeter of A СЕВ 
л (BD)? = (BC) + (СО)? = (7) + (24) = 625 poteit 7 mom 
In A ABD : *: (BD) = 625 8 theperimeter of ACEB 
+ (AB)? + (AD)? = (15) (20) = 625 “+ The perimeter of A CEB 27 = 18 cm. 
^. (BD = (АВ) + (Ар)? (Second req.) 
^ m (Z A) = 909 (Q.E.D.) [b] The area = 4 (5 +9) x 4 = 28 cm? (The req.) 
a a " 
[a] -* AA ABD s» ABC have a common base AB [a] -- A ЕВС » £7 ABCD have а common base BC 
»AB// CD » AD // BC 
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Answers of Geometry 
2. The area of A FBC = 1 the area of 7 ABCD 
а) 
ээг FB is a median in A ЕСЕ 
2. The area of A FCB = + thearea of AFCE (2) 
From (1) » (2): 
2. The area of A ЕСЕ = the area of 27 ABCD 


(Q.E.D.) 
[b] + (АС) = (9 = 81 
s (AB)? + (BC)! = (7) (6) = 85 
2. (АС) < (АВ)? + (BC? 
л, A ABC is ап acute-angled triangle. (The гед.) 
в 


[a] ^ m (2 BAC) = 90° , АЕ 1 BC 
^ ВС) = (АС)? + (АВ) = (15) + (20) = 625 
2. ВС = 25 cm. 
ээг BE is the projection of AB on BC 
> v (AB)! = BE x BC 
2 (20) = BE x 25 
B BE = 20 = 16cm. (First req.) 
»ЕС--25-16-9 ст. (Second req.) 
[b] · The area of A ADC = the arca of A AEB 
Subtracting the area of A ADE from both sides 
2. The area of A EDC = the area of A EDB 
» they have a common base DE and on one side 
of it 
2 DE // BC 


(Q.E.D) 


a 

Ae Bo ([3)(d) Mw (51) Be 
8 

(17 х base length х height — (2]24 — (3]equal 
(4) proportional » equal in measure 

(51С (8145 

8 


[a] `` ЛА ADB s ADC have a common base AD 
» AD // BC 
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2. The area of A ADB = the area of A ADC 

Subtracting the area of A ADE from both sides 

^, The area of A ABE = the area of A DCE 
(QED) 

[b] <- (АС) = (11)! = 121 

» (AB)! + (ВС)? = (6) + (8) = 100 

2. (ACY > (АВ) + (ВС) 

^. A ABC is an obtuse-angled triangle (Тһе req.) 


a 
[a] «: m (Z BAC) =90° ; AD І BC 
2 (AC = CD x BC = 16 x 25 = 400 
2, AC = 20 cm. 
,(Ар = CD x BD = 16 x 9 = 144 
7 AD = 12 cm. 
[b] ~ m(Z AED) = m (Z B) 
» 2 Ais a common angle 
* m(Z ADE) = m (Z C) 
2 ЛАРЕ ~ A ACB 


(The гед.) 


^ BC =6-4.5 = 1.5 ст. 


[а] ~ 7 ABCD ,/7 ABMN have a common base AB 
> AB//CN 
^, The area of 77 ABCD = the area of 7 ABMN (1) 
>‘: A EBC > £7 ABCD have a common base BC 
» AD // BC 
2. The area of A ЕВС = + the area of 7 ABCD (2) 
From (1) » (2): 
л The area of A ЕВС = 4 the area of £7 ABMN 
(Q.E.D.) 
191: The side length of the square = 24 + 4 = 6 cm. 
л The area of A AEC = 4 x CE x AB 
= $ x3x629 cm! 
(The req.) 


(Second req.) 


